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Denim or corduroy... 
Challenger jeans 
make you a winner 
either way! 


Get the softness of cofton plus 
the toughness of Celanese 
Fortrel* polyesterin these 
ruggedly handsome new 
jeans from К mart. In denim or 
corduroy — straight, bell or 
flare — they fit, fade, feel and 
look like premium jeans 
should; and corduroy 
Challengers come in four 
popular colors. Wearthe look 
ofa winner... ata Kmart price! 
Available at over1400 К mart 
stores across the U.S.A. 
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The Saving Place 


Copyright 1979 K mart Corporation Troy. Michigan 48084 


How to project a beautiful image. 


KODAK cAROYSÊ 
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То make the most of your slides, nothing does it like 
a Kodak Carousel projector. For bright, crisp, colorful images 
on the screen. With eleven models to choose from, you can get 
just what you want in the way of convenience. And in the way of price. 


All Kodak Carousel projectors use dependable gravity to drop 
each slide in place. All feature a superb, f/2.8, curved- 
field lens for bright, sharp viewing. All are whisper-quiet. 


Attention, international travelers. Kodak now offers an automatic 
multi-voltage Carousel projector for use in most parts of the world. 


Kodak Carousel projectors [48 - 


The dependable ones. odak Company, 1979 
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Checking your heart rate is 
now as easy as grasping a glass of 
orange juice, thanks to the remark- 
able Insta-Pulse™ heart rate 
monitor from Biosig, Inc. 

When held in your hands, it 
reads your heart rate function from 
the tiny electrical impulses in your 
finger tips. Insta-Pulse works on the 
same principle as a hospital elec- 
trocardiograph (EKG). Yet it weighs 
a mere 10 ounces, measures 11” X 
1%” and is fully portable. It runs for 
up to one full year (over 100,000 
readings) on a single 9-volt battery. 


No waiting required. 

Once Insta-Pulse is in your 
hands, its microcomputer chip 
begins to monitor every heart 
muscle contraction. And instan- 
taneously translates that into heart- 
beats per minute—showing it with 
a bright, always changing LED 
display. 


(Flash) 0 15 (beats per 
minute)... 

(Flash) £ (beats per 
minute) . 

(Flash) Û (beats per 
minute) . . . and so on. 


As long as its nickel hand grips 
are between your fingers, 
pulse data continues; put 
Insta-Pulse down, and it 
turns itself off auto- 
matically. 


Watch both heartbeats 
and heart rate patterns. 

You're free to monitor your 
heart rate anywhere with Insta- 
Pulse. During a workout or after 
one. At home, at the gym or on 
the track. 

Instantly, you will see how the 
most critical organ of your body 
responds to exertion. And how long 
it takes to return to its normal 
at-rest rate. 

This picture of your heart recov- 
ering from activity is something you 
can never get with conventional 
pulse readings. 

In seconds you can also see 
the effects of psychological stress, 
overeating, alcohol, caffeine and 
cigarettes. You'll learn just how 
valuable to your heart a short nap 
can be. Or check the benefits of a 
morning's meditation. Here, too, 
is an excellent tool for use in bio- 
feedback work; with practice, you 
can actually develop the ability to 
alter your heart rate—at will. 


Not a toy. Not a toy's price. 
The cost of Insta-Pulse through 
The Sharper Image is $149.00. It's 
not the only heart rate monitor 
available to you for about 
that price. However, 
others 


with their cumbersome clips and 
wires do not provide the accuracy 
of Insta-Pulse, the world's first 
instant heart rate monitor. 

And it's shock resistant as well. 
Insta-Pulse contains no moving 
parts, is 100% solid state and its 
circuitry is shielded from damage 
by a thick, clear lucite shell. A 
hand lanyard provides additional 
security. The battery is included. 

Insta-Pulse comes with a ninety- 
day warranty from its manufac- 
turer, and the Sharper Image's own 
guarantee of satisfaction: if you are 
not completely delighted with it, 
send it back within two weeks for 
a full refund. 

Order an Insta-Pulse now, and 
watch your heart function as you 
never could before. 


ORDER TOLL-FREE 

Credit card holders may use 
our toll-free ordering number, 
below. Or send check for $149.00 
plus $2.50 delivery. Add 
$8.94 tax in California. 


(800) 227-3436 


In California 
(800) 622-0733 
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260 California St., Dept. IP- 051 
San Francisco, CA 94111 

(415) 788-4747 
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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 


i Td Ave., New York, N.Y. 
, we are unable to ac 


10017. Because of the large volume 
knowledge unpublished letters. 


DIY giant-screen TV? 


Your article in the May issue, "Three New 
Ways to Low-Cost, Super-Bright Giant- 
Screen TV," stated that the new plastic 
lenses from U.S. Precision Lens are avail- 
able off the shelf, so anyone who wants to 
can buy the parts and put together a pro- 
jection TV. | contacted the company and 
was told that the lenses are available only 
to manufacturers. Were you misled, or 
was the sentence a misstatement? 
Thomas D. Ferrell, Durham, N.C. 


C.P. Gilmore replies: "When / wrote that 
anyone could buy the parts and make a 
projection television set, | was referring to 
manufacturers. Anyone who wants to go 
into the business can indeed buy all the 
parts and have a competent television en- 
gineer design the overall circuitry without 
further research or development. 

“Unfortunately, many readers took this 
to mean that they could build such sets, 
and have written to find out where to buy 
parts, especially lenses. While that was 
not what | meant to imply, Mr. Roger 
Howe of U.S. Precision Lens (3997 Mc- 
Mann Rd., Cincinnati, Ohio 45245) tells me 
his company will sel! sample lenses to 
anyone who wants them. Of course, you 
have to know how to design and build all 
the TV circuitry, since the companies that 
make the parts do not furnish plans or in- 
structions.” 


Space structures 
—too down-to-earth? 


Thank you and Jim Schefter for the article 
“Giant Space Structures” (March). Al- 
though | have followed the space-con- 
struction concept closely, his article had 
information that was new to me. 

My only criticism is that Schefter limited 
his sources to NASA officials and contrac- 
tors. For political reasons, they must ab- 
stain from supporting projects that seem 
too far out, regardless of the potential 
benefits. There is, therefore, nothing in 
the article about mass drivers, lunar and 
asteroid mining, important Earth-moon 
resonant orbits, and especially space col- 
onies/factories. These are not only tech- 
nologically feasible, but studies have 
shown them to be economically, ecologi- 
cally, and politically desirable. 


Although the National Space Institute 
[PS, May '76] was formed to educate the 
public of the benefits of space investment, 
its close ties to NASA have given it an air 
of timidity. However, there is now a totally 
independent organization devoted to the 
revitalization of our space program. This 
organization is the L-5 Society (1620 N. 
Park Ave., Tucson, Ariz. 95719). 

| recommend that Schefter ask more bit- 
ing questions of NASA and other govern- 
mental officials in the hope of nudging 
their collective heads out of the sand. 

Clifford E. Carley, Houston, Tex. 


Jim Schefter replies: “At its top levels, 
NASA management is timid, short-sight- 
ed, and frustratingly prone to investing in 
the status quo. But none of that is perti- 
nent to a hardware-oriented article such 
as mine. Discussions about mass drivers, 
resonant orbits, and ecological feasibili- 
ties are out of place in that context.” 


Wing-tip sails for windmills? 


The article “Wing-Tip Sails" [April] en- 
ticed me greatly. If they significantly in- 
crease the efficiency of airfoils, would 
they not also be useful on windmills? 
The article also mentioned reduced tur- 
bulence from airfoils with the sails. If this 
could be applied to windmills, more wind- 
mills might be built at each site. 
James M. Thomas, Portland, Ore. 


John Spillman, inventor of the sails, re- 
plies: "There is a high probability that 
wing-tip sails would increase the lift and 
decrease the drag near the tips of the 
blades of a conventional horizontal-axis 
windmill, and so increase the power out- 
put for a given overall diameter in a spec- 
ified wind condition. However, the domi- 
nant parameter in the design is likely to be 
the first cost per unit of power output in a 
specified wind. The cost of adding sails to 
the blade tips might be more than that of 
increasing the overall length of the 
blades, and so extracting the required 
power from a greater air-mass flow rate in 
a less aerodynamically efficient manner. 
Until serious design studies as well as 
tests are made, one cannot say categori- 
cally that sails would be better, although I 
personally think that is likely. 
[Continued on page 152 
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Give your cola 
that Seven touch. 


Seagram's 7 & Cola taste like they were made 
for each other. Pour 1% oz. Seagram's 7 over ice, 
add cola and garnish with lime. Two great tastes, 
one great drink. Enjoy our quality in moderation. 
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Where quality drinks begin. 


SEAGRAM DISTILLERS CO., N. Y. C. AMERICAN WHISKEY—A BLEND. 80 PROOF. 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health 


DETROIT REPORT 


By JIM DUNNE 


Ford hurrying compacts 


Caught short by General Motors' blitz of 
the compact-car market with the appeal- 
ing X-cars, Ford has changed production 
schedules to bring its all-new front-drive 
compacts to showrooms in the spring of 
1981, at least six months earlier than had 
originally been planned. The new designs 
will be similar in many ways to the X-cars, 
and will fill the gap between Fairmont 
Zephyr and Pinto/Bobcat. By that same 
time, the sub-compact Pinto and Bobcat 
will share a new front-drive design of their 
own, scheduled for introduction as a regu- 
lar 1981 model. Size differences between 
the new Ford compacts and subcompacts 
will be small, with the Pinto/Bobcat re- 
placement set for a 94-inch wheelbase, 
andthe compact for 98 inches. Unlike GM, 
Ford will not have a V6 engine ready for 
the new compacts, so it will offer four- 
cylinder engines exclusively. 


Japanese drive trains for Ford 


For both of its upcoming front-drive car 
lines, Ford will use Toyo Kogyo (Mazda) 
transmissions and front axles. In the 1981 
replacement for the Pinto/Bobcat sub- 
compact, a four-speed manual transaxle 
will be imported; іп the 19817 compact 
car, a three-speed automatic. By buying 
from Toyo Kogyo, Ford can save the 
$100,000,000 investment needed to build 
the parts here. 


Detroit foresees future oil 


Despite current shortages, the auto mak- 
ers foresee the continued availability of 
fuels for some time to come. Here are the 
clues: First, virtually all of their future en- 
gine plans are based on the availability of 
oil and gasoline. Second, an engine-man- 
ufacturing line will last at least 20 years. 
That means that the half-dozen or more 
new engines now in the works will be built 
at least through the year 2000—or longer. 
So the message is clear: Detroit expects 
to have gasoline and diesel fuel for its en- 
gines far into the foreseeable future. The 
underlying reason for this optimism is the 
fact that gasoline can be made from coal 
and oil shale, and supplies of both of them 
will last several hundred years. So auto 
makers are urging the government to de- 
velop shale-oil refineries now, so that fuel 
will be available for cars of the 1980's 
and beyond. 


Oldsmobile V6 diesel 


Oldsmobile has been tabbed as GM's V6 
diesel builder. Though Buick wanted to 
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build a diesel version of its 90-degree V6, 
Olds was chosen and is now ordering 
tooling. That means the engine will be in 
production in time for the 1981 models. 
Reports indicate that this will be the first 
V-configuration automotive diesel built in 
this country with fewer than eight cylin- 
ders. There is still a chance, however, that 
Pontiac will bring out a diesel version of 
its 151-cu.-in. four before the new Olds 
appears, making the 151 the first non-V8 
automotive diesel to be built in this 
country. 


Ford's diesel a "backup" 


Ford president Phillip Caldwell describes 
his company's diesel-engine develop- 
ment program as a "backup" to the 
stratified-charge PROCO gasoline engine. 
The boom in diesel sales must be making 
company officials edgy—if not doubtful— 
about their decision to put the firm's main 
effort behind the new and still-experimen- 
tal engine. The term "backup" does show 
a change in emphasis, however, since 
Ford has not previously considered the 
diesel as a serious alternative to the PRO- 
CO. Despite what Caldwell told PS about 
this being just a backup, the company is 
going ahead with plans for a lightweight 
automotive diesel engine. And right now, 
it's on the front burner. Ford has hired 
Cummins Engine Co., the nation's largest 
truck-diesel producer, to develop a turbo- 
charged diesel for cars. While Ford has 
wide experience in designing and build- 
ing diesels, particularly for trucks and 
tractors, it does not have the facilities to 
develop both PROCO and a diesel at the 
same time. That's where Cummins comes 
in. Insiders look for Ford to have a diesel 
ready for production in 1983, at about the 
same time PROCO is scheduled for intro- 
duction. 


Mercedes diesel sales zooming 


Diesels usually account for 50 percent of 
all Mercedes sales. Recently, however, 
they took a leap to 74 percent, and are 
expected to level out at 70 percent for the 
rest of the 1979 model year. The jump is, 
of course, attributed to the fuel shortage. 
Mercedes diesels offer fuel-economy im- 
provements of 25 to 40 percent, compared 
to similar gasoline-powered models, and 
that's incentive enough to boost their 
popularity to all-time highs. The current 
70-percent figure is unexpected, and 
could soar even higher, if it weren't for a 
lack of diesels shipped from Germany. 
Unlike most diesel makers, Mercedes 
does not charge a hefty premium for the 
high-economy engines. In fact, one model 


(the 240D) is listed for $1400 less than the 
comparable gasoline model. 


Repair rip-offs 

Findings of a study by the Department of 
Transportation conclude that car-repair 
rip-offs are the nation's number-one con- 
sumer complaint. The report was based 
on a survey of 62 car-repair businesses. It 
found that nearly 50 cents of every dollar 
spent for car repairs was unnecessary—a 
figure higher by 20 cents than previous 
government estimates. 


Cadillac has biggest V8 


It's only 368 cu. in. in size—a piker com- 
pared to the 425- and 500-cu.-in. V8's that 
went out of production last year—but Ca- 
dillac's new engine is the biggest V8 avail- 
able in 1980-model cars. It's slightly larger 
than Chrysler's 360, and Ford's 351, the 
biggest engines those companies offer. 
Cadillac has fuel-injection and carburetor 
versions of the 368, and will sell them 
alongside the 350 Fl gasoline and diesel 
types currently available. The move to 
smaller engines is obviously to improve 
fuel economy and to meet the govern- 
ment's CAFE (Corporate Average Fuel 
Economy) standards. 


V8's will remain, but... 


Cadillac's change to a 368-cu.-in. displace- 
ment is not the end of the smaller-V8 
trend. Chrysler plans to drop the 360 in 
1982, and introduce a new 265. That 
would leave the company's 318 as the big- 
gest V8 in its lineup. Similar changes at 
GM and Ford point the way to a five-liter 
(305 cu. in.) displacement ceiling on V8's 
within the next two years. Ford already 
has a 255 V8, and Cadillac is preparing a 
250-cu.-in. aluminum V8 for 1982. Eventu- 
ally, U.S. engine lineups will look like this: 
four-cylinder engines up to 160 cu. in.; 
V6's from 160 to 250 cu. in.; V8's from 250 
to 305 cu. in. 


Ford keeps old ways 


In the early days, the big auto companies 
built their cars from the ground up, fur- 
nishing their own steel, tires, rubber, and 
wood. Ford still does, to some extent, and 
is the only auto company to keep the old 
ways. The firm still makes its own steel 
(ninth-largest producer in the U.S.), glass, 
plastics, and paint; but it can't do every- 
thing. Components like electronics and 
aluminum pieces are bought from outside 
sources. Like GM and Chrysler, Ford 
agrees that it's better to have more than 
one source for parts. That way, produc- 
tion won't always be stopped by a strike. 
In-house production is almost always 
backed up by at least one outside source. 


Japanese to "Americanize" 


A greater proportion of North American- 
made parts is the aim of the latest move 
by Japanese auto makers. Sealed-beam 
headlights, carpets, and windshields 
made in America and Canada are among 
the growing number of North American 
parts going into Japanese cars. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


The Heavies Have It. Why do au- 
tomobile manufacturers specify a 
heavy weight gear oil to be used in 
transmissions and differentials in lieu 
of a lighter weight motor oil? Wouldn't 
a lighter weight oil help improve fuel 
economy? Would using a quality motor 
oil cause any harm to my standard 
transmission and differential? 

H.R.K., Uniontown, Ohio 


Most automobile transmissions and dif- 
ferentials require the use of an SAE 
80W-90 gear oil. Although this oil is 
graded 80W-90, its thickness, or vis- 
cosity, is that of an SAE 40 grade motor 
oil. Automobile manufacturers are cur- 
rently investigating the possibility of 
using a lighter weight gear oil to help 
improve fuel economy. A quality motor 
oil may properly lubricate your stand- 
ard transmission and differential. 
However, we recommend you continue 
to use specially designed gear lubri- 
cants for proper operation of your 
automobile. These gear oils contain 
special extreme pressure additives to 
satisfy hypoid gear requirements. 


Z-7's Got It. My new Ford Fiesta re- 
quires an SAE oil that contains at least 
1096 phosphorus. Does Pennzoil 
10W-40 with Z-7 contain the phos- 
phorus required by Ford? 

C.S., Sacramento, CA 


Pennzoil Z-7, in all single and multi- 
viscosity grades, exceeds all warranty 
requirements and oil specifications set 
forth by automobile manufacturers. 
This includes the Ford requirement of 
0.1096 minimum phosphorus from the 
additive alkyl zinc dithiophosphate, as 
noted in your owner's manual. 


Talking Transmission. After I had the 
transmission on my car serviced, it 
started to make a loud noise while the 
car is in motion. There's no noise when 
the car is idling, and the noise disap- 
pears about ten minutes after the car has 


warmed up. What could be the cause of 
this transmission noise? 
T.F., Oklahoma City, OK 


The unusual thing about your suspected 
transmission noise is that it disappears 
as soon as the engine warms up. Loud 
strange noises can often be the result of 
exhaust system leaks. These sounds 
disappear as soon as parts get hot and 
expansion of metal closes the opening. 
Noise may originate from the exhaust 
manifold or any connection of pipes. We 
suggest you leave your car with the 
dealer overnight so he can check it 
when the engine is cold. A stethoscope 
can usually pinpoint a noise, and most 
service departments have one to locate 
problems. 


To “EP” Or Not To "EP". The owner's 
manual for my Fiat 124 Special 
specifies the use of a 90W gear oil for 
the manual transmission, but specifi- 
cally states that one labelled “EP” 
should not be used. What does “EP” 
stand for? 


M.T., San Luis Obispo, CA 


"EP" means "Extreme Pressure" and 
refers to the type of additive used in the 
gear oil, which is needed to protect dif- 
ferential gears. In some transmissions, 
this type of gear oil should not be used 
since it could cause shifting problems. 


Down To Earth Answer. I just had a re- 
built engine installed in my V.W. 
camper. After break-in with Pennzoil 
SAE 30 for the first 300 miles, I 
switched to Pennzoil Aircraft Oil. 
Since my engine is aluminum air- 
cooled, have I chosen the best type of 
oil? 

J. W.S., Albuquerque, N.M. 
We do not recommend the use of 


Pennzoil Aircraft Oil in your V.W. en- 
gine. This oil contains different addi- 


tives than those formulated for use in 
passenger car engines, and may not 
provide the overall protection your en- 
gine requires. Automobile manufactur- 
ers require that an oil used in gasoline 
fueled engines, including the V.W. 
air-cooled engine, meet API service 
classification SE. API service SE 
means that the oil has passed certain 
controlled engine tests in resistance to 
sludge, varnish, rust, corrosion, wear 
and oil thickening. 


Outboard Advice. I have a 1973 
Johnson 6 h.p. outboard motor and a 
1965 33 h.p. Evinrude outboard motor. 
Do you have a product which will 
safely lubricate both of these out- 
boards' lower units? Both require a type 
“С” lubricant. 


G.W.W., Mitchell, S.D. 


For your outboards requiring type 
“C” gear lubricant, we recommend 
Pennzoil Outboard Gear Lubricant 
E.P. This product is packaged in 8 oz. 
plastic tubes which are designed to fit 
your lower unit fill-holes. Outboard 
Gear Lubricant should be drained and 
replaced at the end of each season. Al- 
ways store the unit with a fresh fill of 
Outboard Gear Lubricant E.P. during 
the winter months when the outboard is 
not used. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


The craftsmen at Realtime" have done some- 
thing quite unusual. They've created a dramatically 
thin, rugged alarm chronograph for under $250. 

In fact, way under $250. 

And while they've trimmed their timepiece's 
profile to a slim 9mm, they have done it without 
sacrificing a single feature, or compromising 
quality. 

We have yet to see an alarm chronograph that 
even approaches the value of this superb new prod- 
uct, either in a store or offered through the mail. 


Microcomputer technology pushed to the limit. 

Its truly remarkable the amount of information 
you can now carry on your wrist, especially when 
you consider it's within a piece of jewelry no bulkier 
than an ordinary, slim wristwatch. 

With this chronograph, you have bright liquid 
crystal digits always telling you the time of day. 

In hours, minutes and seconds (with accuracy to 
+5 seconds a month). 

What's more, you can even program the hours, 
minutes and seconds for any other time zone you 
wish for immediate recall, thanks to Realtime's dual 
time-zone feature. 


5 POPULAR ALARM CHRONOGRAPHS COMPARE THINNESS. 
Ээ З 
es = т ШЕ Шз >» 4 
Texas Instruments ($125) 12.00 mm 
Advance ($100) 11.5 mm 
Citizen ($225) 44.0 mm 


Seiko ($250) 10.5 mm 
Realtime ($99) 9.0 mm 


Its a multitalented wrist alarm too. You may set 
it to beep-beep you in both time zones, 
and at precisely the minute 
you choose. 


And because of Realtime's "PM" indicator, 
you won't be setting your alarm for the 
evening when you had intended to set it for the 
morning. 

Is it Monday in New York? Or Tuesday in 
Hong Kong? You'll never have to ask that question 


Switches chronograph 
from normal time mods 
to stopwatch opera- 
Моп ("ST"), to second 
time zone ("T2"), to 
alarm setting ("AL"). 


This flag come: 
‘on with second 
time zone data 
and alarm 
setting. 

Flag shows cor- 
rec! day of week 
ineachtime zone. 
V inde between: 
12 noon and mid- 
night in normal 
time mode. Also 
works in conjunc- 
tion with alarm 


Continuous display of 
hours, minutes and 
seconds for two time 
zones. In second time 
zone mode, "T2" flag 
appears. 


Rolls off every 
second. Or changes 

fo the date. Built-in 
4-year auto calendar 
adjusts to end of month. 
Flag shows alarm set. 


This audible reminder 
beep-beeps for 1 


minute on the exact 
minute of its setting. It 
returns 24 hours later. 
Resets time, date, 


alarm, day of week 
and month. Also 


1 TIME MODE. 4 


setting. silences alarm. 
Even when switching. 
back for a time check, E * —Starts and stops 
stopwatch function con: “а . the count. If 
tinues uninterrupted. depressed 
during split 
Events can be timed for 
up to 12 indicated hours. poer 
Beyond that, hour display con 
starts over at "1" without A Growing 
interruption. » automatic 
Colon flashes when spilt changeover 
time is displayed. Indi- о total 
cates time is still elapsed time 
accumulating. display. 


Moving flag records 1/10 
seconds. Face shown reads: 
9 hours, 59 minutes and 

36.4 seconds. 


lesets stopwatch to 

zero for next event. Also 
activates 6-second split time 
display anytime during the count. 


STOPWATCH MODE 


again. The day of the week is always displayed. To 
see the date, simply flick a button. When the sun's 
down, press another and the Realtime's face is 
instantly illuminated. 


NALLY. AN ALARM 
ALL FUNCTIONS 


And just as quickly as you recalled the date, Water? Don't you worry. 
you can set into motion a full-featured stopwatch. The Realtime' face crystal isn't plastic like most 
By the way, this stopwatch doesn't just count to 59 chronographs you see. It's tough rock crystal. 
minutes like many other chronographs do—but up And not only is it hard enough to resist scratches, 
to 12 hours or more. It also precisely cleaves every but it is fitted so tightly to the case that the chrono- 


second into tenths. graph has passed water immersion tests of up to 
You may record split times, lap times 100 feet. We know of no other chrono- 
or freeze the figures anytime. graph—at any price—that can offer 
You may even alternate between i ‚ you this security. 
your stopwatch functions and Ра , This chronograph also has no moving 
normal time ones without con- 4 parts to break down, and it is unlikely that 
cern; by activating one mode, servicing will ever be required even after 
you don't interrupt the other. | years of hard use. It comes with batteries in 


place (easily changed by any jeweler), a one- 

year factory warranty from its manufacturer, 
complete instructions, convenient service-by-mail 
facilities right here in the U.S., and The Sharper 
Image's own guarantee to customers: if for any 
reason at all, you are not completely delighted with 
your purchase, please return it within two weeks for 
a complete and courteous refund. 


$99 buys an 
honest design 

` be you Lie a ا‎ 
alarm chronograph in your hands 4 
right now. You'd see and feel the differ Nee 
ence a 100% solid stainless steel case makes. (Most 
other comparably priced chronographs are chrome 
plated and not solid stainless.) Realtime's back and 
bracelet are also solid stainless. And every one of ORDER NOW. TOLL-FREE. 
those bracelet links is double stamped to produce the BS I Ей E 0 ШШ БЕ ШШ ШЕ ШШ БЕ E БЕ ШШ ШШШ 


exact size and taper required. Each link is then Ш Credit card holders may use ‘our toll-free order- 
ground and polished. (We defy anyone to find work- ша ing number, for quickest delivery. Or send check 
manship like this, elsewhere at this price.) t for $99 plus $1.50 delivery. Add $5.94 tax in CA. 


You'll also notice there's no front speaker grill 


on this alarm chronograph; it doesn't need one. The (800) 227-3436 


alarm sound emanates from the rear of the case. In California (800) 622-0733 

Many other chronographs, in trying to look like @ 

Seiko with its front-mounted speaker, cleverly paste TH SHA ж 

on printed front grills. These аге functionless; they 555 Calomnia Street, Dept. 51, San Francisco, CA 94111 
are just imitation. Everything you see on your Real- (415) 788. 


time chronograph is there for function, not for show. 


CHRONOGRAPH WITH 


SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Tricking the light fantastic 


The inset photo above shows the familiar 
Bell System symbol coarsened and dis- 
torted by a piece of ripply glass placed 
over it. But in the experimental setup, Bell 
Labs researchers have turned that fuzzy 
image into the sharply focused one you 
see, and in “real time.” 

The technique for doing the seemingly 
impossible comes from an abstruse and 
relatively new field of physics called 
"phase-conjugate optics." It is one that 
promises exciting improvements in opti- 
cal communications, laser fusion, and ho- 
lography, and is being actively pursued at 
a variety of institutions including Caltech, 
Hughes Research Laboratories, and the 
University of Southern California, as well 
as at Bell Labs. 

A phase conjugate of a light beam is a 
time-reversed replica of the original, iden- 
tical to the original but traveling in exactly 
the opposite direction. It therefore carries 
what could be called a “reverse distor- 
tion” factor: If the original beam has been 
distorted, for example, by passing 
through a heated atmosphere as in a 
desert mirage, the phase conjugate beam, 
passing back through the same medium, 
would arrive undistorted at the source. 

In the Bell Labs experiment, researchers 
mixed light from two laser beams with a 
third, called the pilot-light signal. This had 
traveled backward through the light- 
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transmission system to the source, there- 
by collecting information on all the distor- 
tions encountered along the way. The 
mixing results in a fourth beam, which 
travels forward through the same system, 
precompensated for the distortions it will 
meet. 

In both laser fusion devices and laser 
communications systems, problems arise 
from the distortion of the laser light 
beams as they pass through transmission 
media. Optical scientists hope these new 
techniques can “heal” the beams in such 
applications. 


Oil from wood chips 


In what has been described as a major 
breakthrough in the quest for alternative 
sources of energy, chemical engineers 
from the University of California's Law- 
rence Berkeley Laboratory have produced 
a barrel of oil from wood chips at the De- 
partment of Energy's biomass pilot plant 
in Albany, Ore. Sabri Ergun, the head of 
LBL's research team, says the oil is equiv- 
alentto No. 6 bunker oil and could be used 
as sulfur-free fuel for electric power 
plants. It could be made commercially, he 
says, for about $26 a barrel (in crude 
form), making it competitive with import- 
ed crude oil. 

Some 900 pounds of wood chips went 
into that first barrel of oil. The conversion 
process is carried out using a catalyst, 


and at high temperatures and pressures. 

Timber waste is a particularly attractive 
source of biomass, because from 20 to 60 
percent of the trees felled for lumber is 
wasted. There are also large forests of 
fast-growing scrub trees in this country 
that are not usable for lumber but could 
be used as biomass for energy. 


NASA inventors rewarded 


Two staffers at NASA's Marshall Space 
Flight Center, Huntsville, Ala., whose in- 
ventions have appeared in this column, 
have received NASA cash awards for their 
brainchildren. Frank J. Nola, of Marshall's 
Electronics and Control Laboratory, re- 
ceived $10,000; Barbara S. Askins, of 
Space Sciences Laboratory, $4000. Nola's 
award was for his "power-factor control- 
ler" [PS, July and "Science Newsfront,” 
Sept. '78]. More than a dozen firms have 
now been licensed by NASA to make and 
market the device, which helps make elec- 
tric motors more efficient. Askins won for 
her process that salvages faded or under- 
exposed photographs [“Ѕсіепсе News- 
front," Nov. '76] and has the potential to 
reduce patients' exposure to X-rays. 


Einstein confirmed . . . again 


Physicists at the National Bureau of Stan- 
dards/University of Colorado Joint Insti- 
tute for Laboratory Astrophysics (JILA) in 
Boulder, Colo., have performed what is by 
far the most sensitive test of Albert Ein- 
stein's Special Theory of Relativity, 4000 
times more precise than the best previous 
test. John L. Hall and Alain Brillet 
mounted a laser apparatus on a turntable 
to tell whether the speed of light de- 
pended on the motion of the source. It did 
not, once more confirming Einstein. 


Fastest computer circuits 

This scanning electron micrograph shows 
one member—an AND circuit-of a new 
family of experimental computer logic cir- 


cuits so fast they are pushing the limits 
imposed by the speed of light. Operating 
near absolute zero, the circuits switch in 
as little as 13 picoseconds (trillionths of a 

Continued 


Over 600,000 Americans have 
chosen Fairmont. It's a proven 
success with an outstanding 
combination of space, fuel and 
cost efficiency. 


SPACE EFFICIENT. 


Comparing EPA Volume Index and 
sticker prices, Fairmont has more 
room for the money than any car 
sold in America. 


EXCELLENT MPG AND 
DRIVING RANGE. 
Concerned about mileage? 
Consider this. Fairmont's ex- 
cellent fuel economy and 16-gallon 
capacity provide an estimated 
highway range of nearly 500 miles. 


Hwy. 
3 Est 
MPG 
Compare the estimated mpg to other 
cars, Your mpg and range may ditter 
depending on speed, distance and 
er. Actual hwy. mpg and range 
will probably be lower than estimate. 
Calit. mpg and range are lower 


FAIRMONT 
PRICE COMPARISON 


Compare: 


4-DOOR FAIRMONT 
MODELS ADVANTAGE 


FAIRMONT $4363 


(as shown above) 


MID-SIZE 
Cutlass Salon 
Chevy Malibu 
Chevy Citation 


SUB-COMPACTS 
Toyota Corona 
VW Rabbit 
Datsun 510 


$5153 $ 790 
4915 552 
4749 386 


5719 1356 
5359 996 
5279 916 


Base sticker prices (except for 
Fairmont) of 4-door models excluding, 
title, taxes and destination charges 
which may affect comparison in some 
areas. Fairmont price includes 
optional equipment shown 


Squire Wagon 


EXTENDED 
SERVICE PLAN. 


Provides longer protection than 
your car's basic warranty. Consult 
your Ford Dealer for full details. 


FORD FAIRMONT 
FORD DIVISION 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


CV vata 3 mg. nicotine, av. per cigarette FIC Report MAY 78. 
-T LE Æ n»... m" eh osos ac ENG 


Ойу Wien Sor m 
А of the chojcest, richesftobatCos 
| tastes this Sa and satisfying. 


„Моор ier SA "i EN : 


WINTERIZE 
and 
SAVE OIL 


Each Fall millions of gallons of anti- 
freeze (derived from oil) are purchased, 
installed, and wosted! 


Check your coolant. If it's dirty and has 
been used more than a few seasons — 
replace it with a fresh coolant solution. 
And to protect your new investment, 
and the engine, from leaks and seep- 
age just add a can of BAR'S LEAKS. 


HOWEVER: 
lt your old anti-freeze solution is still 
clean....merely add a can of BAR'S 
LEAKS for continued protection against: 
RUST and CORROSION 
LIME & SCALE BUILD-UP 
SEEPAGE 
and LEAKS 
BAR'S LEAKS... The easy way to 
help save millions of gallons of oil each 
season! 


FREE: write for our new 16 page booklet: 
The Pressurized Cooling System. 


IT'S PELLETIZED 


Bor's Leoks is used world-wide on mos! new cor 
assembly lines and is protected by U.S. Potent Num- 
bers 2,580,719 ond 2.935.189. 


Home Office: FRE-BAR, INC., P.O. Box 65, 
Holly, MI. 48442. Plant Locations: San Jose, 
CA; Taylor, MI; Lawrenceville, GA; Spring- 
field, MO; Harrisburg, PA; Kingsville, Ontario, 
Canada; Tokyo, Japan; Barcelona, Spain; 
Pinetown, South Africa; Sydney, Australia; 
Papakura, New Zealand. 


Science newsfront 
[Continued] 


second), ten times or more faster than the 
fastest transistor logic circuits. They rely 
on physical effects named after the British 
physicist who predicted them, Brian Jo- 
sephson. The new Josephson circuits 
were invented by Tushar Gheewala at 
IBM's Thomas J. Watson Research Center 
in Yorktown Heights, N.Y. 


Dam-Atoll for wave power 


It may be the worst pun of the year, but 
Lockheed Corporation officials claim their 
recently patented Dam-Atoll is also the 
long-awaited breakthrough in wave-en- 
ergy devices. Research scientists Leslie S. 
Wirt and Duane L. Morrow of Lockheed 
arrived at the design you see in the artist's 
concepts below after six years of experi- 
ments. The Dam-Atoll, so named because 
it combines some aspects of both a dam 
and an atoll, would be 250 feet in diameter 
(Lockheed has demonstrated a three-foot 
prototype). Guided by a set of vanes at the 
top, its mathematically determined shape 
would make waves spiral into a 60-foot- 
deep central core and form a vortex. This 
swirling column of water would drive a 
turbine wheel at the base of the core, con- 
nected to an electrical generator. The 
power output of one such Dam-Atoll, ac- 
cording to its developers, would be one to 
two megawatts. Moreover, they say, the 
device has potential for cleaning up oil 
spills, desalting water, protecting beaches 
from erosion, and creating mid-ocean 
calm harbors. Lockheed's rough estimate 
of cost is $3 million per unit. If further tests 


INLET GUIDE 
VANES 
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are successful, a full-scale prototype 
could be operating in two years. 


Electronic identification badge 


The gentleman above is Thurlow Caffey, a 
project engineer at Sandia Laboratories in 
Albuquerque, N.M. He's holding a couple 
of personnel badges (one transparent so 
we can see the electronic components in- 
side) designed at Sandia as part of a self- 
energized credential system to control 
passage of personnel into or out of sensi- 
tive areas, such as those where nuclear 
materials are kept. The system also in- 
cludes an entry/exit portal, much like an 
airport walk-through metal detector. A 
loop called an exciter, wound within the 
portal, transmits a continuous high-fre- 
quency tone. The badge has no batteries, 
but also contains a loop, which transmits 
а unique train of tone bursts when it 
passes through the portal. When the sig- 
nal is decoded, the information identify- 
ing the individual badge is sent to a com- 
puter. 


Build your own microcomputer 
as you learn 


omputer technology at home. 


New from NRI! The Most Complete and Up-to-date Home Study Course Ever Offered 


As the microprocessor revolutionizes 
the computer world and microcomputers 
appear almost everywhere, NRI brings you 
a new, convenient, and effective way to 
keep up with this expanding technology. 
It's NRI's Computer Technology Course, 
created and designed exclusively 
for learning at home in your 
spare time. 

Featuring NRI's 

Exclusive Dual 


Language 

Microcomputer 

NRI goes beyond book 
learning to give you practical, 
"hands-on" experience in de- 
signing circuitry, interfacing 
components, programming, 
and troubleshooting. As you 
learn, you actually assemble 
NRI's designed-for-learning 
microcomputer, incorporating the 
latest advances in the state of the 


art. It looks and operates like the finest of 
its kind, actually does more than many 
commercial units. But NRI engineers have 
designed components and planned assembly 
so it demonstrates important principles, 
gives you working experience in detecting 
and correcting problems. And it's yours 


to keep, put to work in your own home 
or business. 

You also build and keep your own test 
instruments, including a transistorized volt- 
ohm meter and CMOS digital frequency 
counter. And NRI's Discovery Lab* broadens 
your horizons with specialized experiments 
and theory demonstrations. 

No Experience Needed 

You don't need prior training in elec- 
tronics or computers to take this exciting 
new course. NRI starts you with the basics, 
gives you a firm foundation to build on. And 
your NRI instructor/counselor is always 
available, ready to help whenever you 
have questions or need advice. 

Proven Way to Learn at Home 

No need to worry with travel, classes, 
or time lost from work when you learn the 
NRI way. As we have for over 65 years of 
teaching technical subjects to more than a 
million students, NRI brings the material to 
you. You study in your spare time, at your 
convenience, using "bite-size" lessons that 
program material into logical segments for 


easier assimilation. You get practical experi- 
ence that reinforces theory by performing 
experiments and building equipment using 
kits that we supply. 

Send for Free Catalog... 

No Salesman Will Call 

Get the details on these exciting 
new courses іп NRI's free, 100-page cata- 
log. Shows all kits and equipment, lesson 
outlines, and full information, including 
facts on other electronics courses. Mail the 
postage-paid card today and we'll rush your 
catalog. No salesman will ever call. Keep 
up with the latest technology as you learn 
on your own computer. If card has been 
removed, write to: 


NRI Schools 
McGraw-Hill Continuing 
ei ik Education Center 
e|"! 3939 Wisconsin Avenue 
ЕНЩ. 


Washington, D.C. 20016 


ALTERNATE-ENERGY ANSWERS 


Jan F. Kreider is a consulting engineer specializing in the design and economic 


By JAN F. KREIDER 


analysis of solar-energy and energy-conservation systems. He is the author of 
Several books on solar technology and a lecturer at the Univ. of Colorado. 


Solar water heating 


1 have a 275-gallon oil tank in my base- 
ment that is not being used. Could this be 
used to store heat from a collector, for hot 
water only, by using a double heat ex- 
changer as shown below? If this works, 
what size heat exchangers should be 
used? 

Bob G. Young, Scottsburg, Ind. 


SOLAR COLLECTOR 


CLOSED. 
LOOP WITH. 
ANTIFREEZE 


HEAT EXCHANGERS 


Your circuit will work—but not well. It in- 
cludes a fundamental problem frequently 
found in solar designs: The only water 
heating that occurs is in the right-hand 
coil when there is no hot-water demand in 
the home. In other words, it is only when 
water stays in this coil for several minutes 
that it begins to be heated. When hot wa- 
ter is drawn off for the water heater, cold 
water rushes through the coil too fast to 
be heated any significant amount. To 
solve this problem, the coil would need to 
be enormous so that it had its own stor- 
age capacity. 

If you wish to use your oil tank, a better 
approach is to cut a hole in it and drop in 
an uninsulated tank about the same size 
as your water-heater tank. This tank is a 
preheat tank and heat exchanger com- 
bined in one. Close up the large tank after- 
ward. 

Your 275-gallon volume may be too 
large to ever be heated up if you use a 
standard, residential solar water heater. 
The usual rule is 1.5 gal. of storage per sq. 
ft. of collector. If you have a 40-sq.-ft. col- 
lector, then you need only 60 gal. of stor- 
age—not 275. Finally, you must insulate 
your oil tank to prevent heat loss. Rather 
than modify the large tank so extensively, 
it may be cheaper simply to use a com- 
mercial solar heating system that includes 
a storage tank and collectors. 


Closed-loop thermosyphon 


1 am planning to build a thermosyphon 
solar collector to heat domestic hot water. 
Since we live in Minnesota, we have to 
deal with the problem of freezing. 
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Can you tell me what problems | might 
have if | use a closed loop containing anti- 
freeze, together with a heat exchanger? 
Will %-inch-diameter copper tubing be 
large enough in both the collector and the 
lines leading inside the house? 

Ron Solberg, Hill, Minn. 


Thermosyphon solar water heaters with 
an antifreeze loop present a problem be- 
cause of the requirement for a heat ex- 
changer to separate the antifreeze and po- 
table water circuits. To function properly, 
a heat exchanger requires adequate flow. 
However, the addition of a heat exchanger 
to the standard thermosyphon decreases 
flow, thereby hurting performance. In ad- 
dition, most antifreezes are more viscous 
than water and another flow penalty re- 
sults even if %-in.-dia. pipe is used. If you 
use a drain-down type of freeze protec- 
tion, you will need a pump to refill the 
system. 

My recommendation would be to buy a 
pump and controller (which can be non- 
electric if you prefer) and use a jacketed 
tank. The pump will be only 140 hp at most 
and will cost only a few cents more per 
month to run, assuming that you have 
normal utility service. 


Liquid vs. air systems 


| have been visiting a few solar space- 
heating installations around Ohio and 
have not found any air-transfer types—air 
to transfer heat from collectorto storage— 
that work well. | found some that do not 
work at all. Several that use water transfer 
are much better and some work very well. 
The air-transfer jobs seem to be able to 
collect heat but are not successful in stor- 
ing the heat in the rock bin. 

I'm coming to the conclusion that water 
is best for transfer and storage because it 
has nearly three times the heat capacity of 
stone, by volume, and also takes up and 
gives up heat much faster than stone. Do 
you concur? 

Carl C. Greim, Defiance, Ohio 


A properly designed air-based solar 
space-heating system works as well as, if 
not better than, a liquid system of equal 
size on the same building. Air systems do 
not boil, corrode, or require pressure-con- 
trol valves. They can leak, of course, but 
an air leak is not as catastrophic as a liquid 
leak, which can cause structural damage. 
The reason that you may see fewer air 
systems is that there are fewer companies 
selling such systems for historic reasons 
that go back to before WW Il, when solar 
research began. 

The storage volume used in an air sys- 
tem will be about three times greater than 
for liquid systems, due to the relatively 


small heat capacity of common rock. 
However, the rock bed is very effective 
when used with an air system. Rock stor- 
age cannot be used with a liquid-type col- 
lector because of heat-exchanger penal- 
ties, and water storage must not be used 
with air systems because it forces the air 
collector to operate at less than optimum 
efficiency. 


Water preheater 


| would like to install a water holding tank 
with a coil passing through the firebox of 
my forced-air furnace to warm the water 
somewhat before it goes into my electric 
water heater (quick recovery). 
1. Would this cut down the efficiency of 
my furnace? 
2. Would it save electricity? 
Donald Dumars, Malone, N.Y. 


If you are using a modern electric forced- 
air furnace, there should be little waste 
heat left to preheat water. Even if there 
were, | would not advise tampering with 
the firebox for safety reasons. It would be 
better to get an AGA-approved coil for the 
flue if your system can accommodate it. 
The coil manufacturer will tell you the ex- 
pected recovery rates in Btulhr for a gas 
furnace. 


Hard water and solar 


| have just installed a solar domestic-wa- 
ter system in my home. But the water in 
this area is quite hard. Does this mean that 
the pipes in my system are highly suscep- 
tible to scale and corrosion? If so, is there 
any filter that | could install that would 
prevent this condition? Is there any way of 
flushing the system with some kind of 
chemical to remove the scale and corro- 
sion? | really don't want to go to a closed 
system with a heat-transfer fluid because 
the tanks for this kind of operation are 
much too expensive. 

Douglas Thompson, Tucson, Ariz. 


Hard water will quickly choke off a solar 
collector since the collector is the hottest 
part of the collection loop where dis- 
solved salts will precipitate out; the scale 
will coat the riser tubes and hurt heat 
transfer. Water hardness cannot be fil- 
tered out, and neither can its scale be re- 
moved consistently by dissolving with 
chemicals. 

The most practical solution is to use a 
water softener, installed upstream of your 
solar water heater. This has other bene- 
fits, including longer life for your standard 
water heater, reduced need for detergent 
for dish and clothes washing, and less 
scale in appliances such as coffee makers 
and the like. 


Got a question on an alternate energy 
such as solar, wind, water, or wood? Or 
on energy-conservation techniques that 
could reduce your home's heating and 
cooling costs? Every other month, alter- 
nating with "Adventures in Alternate En- 
ergy," Jan Kreider answers questions se- 
lected from those sent in by readers. Write 
to "Energy Questions," POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. 
Queries can't be answered by mail. 


Portable refrigeration 
breakthrou 
ice chests obsolete! 


New Solid State Refrigeration Modules no 
bigger than your watch, have More Cooling 
Power than a 101b. Block of Ice. El 


Your ice chest is bulky, awkward to carry, 
messy and inefficient at keeping its contents 
cold. You have to buy ice every day, if you can 
find it, throw away the spoiled soggy food 
and drain off the water repeatedly. 

Conventional portable refrigerators are 
either too heavy, too noisy, drain your bat- 
tery too quickly or need to be kept level. 

These problems and inconveniences have 
finally been resolved in one totally new pro- 
duct - the Koolatron 12 volt portable elec- 
tronic refrigerator. We believe the Koolatron 
portable represents such adramaticadvance 
in refrigeration for recreational use that all 
existing methods are now outmoded. 


USES AEROSPACE 
REFRIGERATION MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelectric 
refrigeration modules. These same powerful 
modules are used by military and aerospace 
scientiststo coolcritical components in rock- 
ets and satellites. They use thermoelectric 
cooling because of its absolute reliability, 
insensitivity to motion or level, small size & 
weight and minimal battery drain. 


WHY IS THE KOOLATRON PORTABLE 
SO MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air temperature 
of 50-60 deg. F. Meat and milk spoil rapidly 
at temperatures above 50 deg. F. which is 
why the top of your meat will go bad even 
when it is sitting on ice. Koolatron portables 
maintain normal home refrigeration temper- 
atures of 40-45 deg. F. even in 95 deg. F. 
weather. 


Ш _ 


Two of these miniaturized thermoelectric mod- 
ules replace all the bulky complex piping coils, 
compressors and motors ín conventional portable 
refrigerators. The modules pump heat from your 
food into efficient heat sinks where it is dissipated 
by a quiet fan. They operate on a principal called 
the “Peltier Effect" - passing electricity through the 
junction of dissimilar metals causes heat to flow 
away from the junction. 

BOATING, FISHING, CAMPING, HUNTING 

Fits into virtually any boat, van or camper. 
Сату it on the back seat during cartrips. Ideal 
for fishing and hunting – bring your catch 
back home fresh (a few loads of fish fillets 


could pay for your portable). Use it for gro- 4 


cery shopping, medicines, carrying film, | 
salesmen's samples. Take it to the drive-in 


movies, auto races and other sporting ` 


events. With an inexpensive battery charger 


t 


you can use your Koolatron as a | 
bar fridge all winter and a patio 
fridge in the summer. Run it in 

your motel room at night and en- 

joy a midnight snack whenever 

you feel like it. We have customers 
using our portables on construction 
sites, in workboats, laboratories and even 
in locker rooms for a "cold one" after 

the game. 


THE ULTIMATE 
PORTABLE REFRIGERATOR 

It weighs less than most coolers with a 
block of ice but holds over 40 pop cans 
or 40 Ibs. of food in its large 36 qt. capacity. 
Plug it in a lighter socket in your car, boat 
or van or operate it from a 12 volt battery 
charger plugged into 110 volts. Cold con- 
tents will stay cold overnight with unit off. 
Draws a maximum of 4 amps., averages 
about 2 amps. at 70 deg. F. with the ther- 
mostat on. Keeps your food cold and dry. 
Exteriordimensions are 21°Lx16"Wx16"H. 
Interior dimensions аге 16"L x 11-1/2"W 
x 12"H. 


BUILT-IN QUALITY AND DURABILITY 

The rugged "ABS" case is filled with the best 
insulation available — rigid urethane foam. It 
has a “150 Ib. test" handle and non-rusting 
polypropylene hinge and latches, with stain- 
less steel fasteners. The exterior is harvest 
gold with a white interior and has 4 non-slip 
rubber feet. Your portable comes with a 9 ft. 
detachable cord which plugs into your ciga- 
rette lighter. It also has terminals for attaching 
wires directly from a battery or fuse panel. 
The same terminals are used for your battery 
charger clips when operating from a charger. 
A reverse polarity warning light & buzzer are 
included. The Koolatron was designed so 
that the fan motor can be replaced by you 
with only a screwdriver. No other service 
should ever be required except for physical 
damage which can be repaired at our depots 
in Batavia, N.Y., or Barrie, Ontario. 


GUARANTEE. 21-DAY MONEY-BACK 
TRIAL PERIOD 
Your Koolatron comes with a written 
1 year guarantee plus 
complete instructions 
and helpful informa- 
tion about batteries 
and chargers. If for 
а апу геаѕоп уои аге 
т A not totally satisfied, 
return it for a prompt 
refund in full. 


BUY NOW AT OUR 
NEW LOW PRICE 
Good news. Our in- 
creased sales have 
overcome mounting 
material costs. So for 
ў now we can passona 


makes 


The Koolatron por- 
table keeps 40 Юз: 
of food at house- 
hold refrigeration 
temperature but weighs 
only 15lbs. Only 21" x 
16" x 16" ext. Model FIA 
shown. 


saving of $10.00 per unit. Formerly $169.00. 
Now $159.00 + $7.00 handling and shipping 
($179.00 in Canada). 
ADJUSTABLE THERMOSTAT OPTION 
For an additional $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat - order Model F1A. 


PAYS FOR ITSELF 
Ifyou are regularly using ice, your Koolatron 
portable will pay for itself with the money 
you save on ice, spoiled food, restaurant bills 
and the gasoline used looking for ice. 
Don't Waste Another Dollar on Ice! 
Phone your order in collect to 


705-737-0842 


Koolatron Industries Limited, 

56 Harvester Ave., Batavia, New York 14020 
230 Bayview Drive, Barrie, Ontario, Canada 
Or use this handy order coupon. 


[коштоп ! 


[INDUSTRIES pept. 733 
LIMITED 


56 Harvester Ave., Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, 
Ontario L4N 4Y8 


Send me... Koolatron F1 @ $159.00 ($179.00 

| in Canada) + $7.00 each for handling and 
delivery in USA or Canada. (N.Y., Ont. and Que. 
residents add sales tax.) 
— | want model F1A and have added $10.00. 

| | understand that | may return it undamaged 
within 21 days and get a full refund if | am | 
not satisfied. | enclose my C) check C) money 

| order for S____or, please charge my O Visa | 
О Mastercharge О American Express. 


(Abt ————— | 


Expiry Date. O Send brochure only | 
Signature 
| (necessary to ship merchandise) | 
1 Мате і 
Address | 
сиу. | 


Zip 


State 
| isis EEE 


LOOK AND LISTEN 


By WILLIAM J. HAWKINS 


Disc player comes (to my) home 


Seven years ago a new video product was 
introduced in PS [Dec. '72]. The prototype 
was called a video disc player. Using a 
laser beam of light as a "stylus," full-color 
TV pictures with stereo sound were elec- 
tronically extracted from a mirror-like re- 
cording disc spinning at some 1800 rpm 
on a special player. And it could do more: 
Special controls let you show pictures in 
slow motion, fast motion, still frame, or 
even reverse. 

It's no longer in the lab. The unit shown 
above is called Magnavision and I've been 
watching full-length movies like Jaws and 
Smokey and the Bandit on it for some 
time now. It's the consumer version of the 
MCA/Philips disc player sold through se- 
lected Magnavox dealers for $695. The 
picture quality is excellent, and sound 
quality, even though played through my 
conventional TV set, is better than stan- 
dard TV shows (though a hi-fi amp, or us- 
ing it with one of the new high-fidelity 
TV's, would enhance it further). 

But picture and sound quality is some- 
thing | more or less took for granted. What 
impressed me most was the follow- 
through on the features and versatility of 
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the player. All the slow, fast, and freeze- 
motion controls, originally shown in pre- 
vious prototypes, are still there—gadgetry 
that could have been dropped in favor of a 
lower price tag. (The laser reading head 
shown in the right photo moves across 
the record slowly, quickly, or stops in one 
position.) They are not now a necessity 
(unless you've got the nerve to watch 
Jaws slowly). The real value will come, it's 
predicted, in about two years-—that's 
when the first video catalog is expected. 
Imagine getting a Sears disc through the 
mail instead of the bulky paper catalog. 
Put it on the disc player, push a button, 
and a digital “page” number (it's actually 


' a picture-frame number) appears on the 


Screen. Advance the player to frame 2335, 
for example, to see the next shop tool you 
want to buy. With that kind of capability, 
the uses of the player, besides simple en- 
tertainment, are endless. 

The unit easily attaches to the TV—by a 
connection to the antenna terminals. In- 
cluded on the rear of the player, however, 
are two-channel audio jacks and a video 
output. These can be used for a direct feed 
for optimum audio and video quality 
through projection TV systems or even 
video cassette tape recorders. (Taping 


discs for financial gain is illegal, however.) 
Some critics have said that owners of 
video cassette recorders won't want a disc 
player, and vice versa. Not true. After us- 
ing both in my home together, there is no 
doubt in my mind that the two comple- 
ment one another for a total entertain- 
ment and—soon—information center. 


Quick looks 


© The battle over VCR taping time con- 
tinues: Zenith (Beta format) announced 
its new five-hour system. RCA (VHS) re- 
sponded with a six-hour version. The real 
trick: Find five or six hours of TV worth 
taping. 

© Fotomat doesn’t care what version of 
VCR you own-it just signed a deal with 
Paramount to rent and sell movies in all 
formats and discs when available. It in- 
tends to start with Saturday Night Fever 
and The Godfather, parts one and two. 

9 Philips has introduced another laser- 
read disc system. This one, however, is 
for audio only. The player is about the size 
of a conventional cassette deck. The two- 
channel PCM system is rated at 20 Hz to 20 
kHz with 85-dB dynamic range and signal- 
to-noise. A single side of the 115-mm-di- 
ameter (4.5 in.) record holds an hour's re- 
cording. 

* KLH has introduced a computer-con- 
trolled speaker. The computer, housed in 
8 box between the amp and speaker, an- 
ticipates the speaker-cone excursion. By 
carefully controlling it, more drive can be 
used. Result: Bass response is equal to 
that of a speaker four times its size. 

© For the first time, FM listeners sur- 
passed AM listeners. It happened this 
spring, according to a report by Statistical 
Research. FM took it with 50.5 percent of 
the audience over a 24-hour period. 

* Don't touch that dial—without first 
checking with your spouse. A Roper poll 
showed that a leading cause for disputes 
among married couples was TV channel 
choosing. Second cause: how to disci- 
pline the kids. 

* Matsushita and Friends/Amis, Inc. 
have announced a joint venture to create 
a pocketable personal computer. Тһе sys- 
tem will become a translator, calculator, 
game player, or information center with 
just a module change. An early-next-year 
intro date is expected. 

© Two new computers are expected to 
have a major impact on two markets: Tex- 
as Instruments' $1150 home computer 
speaks, communicates in BASIC, has color- 
video display, and can be programmed 
with TI modules. Radio Shack's new small 
business system is a desk-top unit with an 
eight-inch floppy disc built into the 80- 
character-per-line video monitor. Price: 
$3450. 


A PS P.S. 


Music, of course, can soothe you audibly. 
But now Nebulae Productions (99-08 As- 
can Ave., Forest Hills, N.Y. 11375) has a 
scheme for soothing you visually. The 
company sells Video Wallpaper—video 
tapes of sea scenes, landscapes, streams, 
etc., that turn your TV, according to its 
creator, into a moving picture. Price is al- 
so moving: $60 for a 30-minute tape. @5) 


The new 


Panasonic portable VHS" 


tapes little games outdoors 
and big games indoors. 


The little games with all those big moments. 
Your kid's first birthday. Your parents’ 50th 
anniversary. Tape them now on the new 
Panasonic portable VHS. So you can relive 
them years from now. 

The portable VHS home video tape 
recorder (PV-2200) and color camera with 
sound (PK-300) are lightweight. They work 
anywhere with rechargeable batteries. So on 
asingle charge you can shoot for 30 minutes, 
unlike Super 8 where you have to stop and re- 
load every few minutes. And with tape there's 
no developing. You can also use it over and 
over. You can actually use the camera's 1/2” 
TV screen to see an instant replay of what you 
taped. That means you won't come home 
missing any of those great shots. 

At home, watch more than your kid's little 
games. Because the Panasonic 


you record from your TV for up to 4 hours on 
one cassette to catch those long movies and 
extra-inning big league games 

The new Panasonic portable VHS works 
indoors and out. So you can record life's 
prime times. 


portable VHS—like every 
Panasonic VHS—lets 
Mere cipere TM 


By TV picture simulated 
Cabinet is simulated 
woodgrain. 


Panasonic. 
just slightly ahead of our time. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health 


FILTER 100's: 10 mg. "tar", 0.8 mg. nicotine, FILTER, MENTHOL 
Wing, "tar", 0.8 mg. nicotine, av. рег cigarette, FTC Report MAY 78. 


The Vantage Point 
Where great taste and 
hn low tar meet. 


ON TARGET 


By PAUL WAHL 


Hunters' folding knives, top to bottom (left): 
Buck Duke, Camillus No. 7, Camillus No. 10, 
Case Mako, Frontier No. 4615, Gerber Folding 
Magnum Hunter, Gerber Paul, Hen & Rooster 
No. CM-7, Ka-Bar No. 1189, Ka-Bar No. 2107. 


Buying a folding hunting knife 


Nextto hisgun, a hunter's most important 
piece of equipment is his knife. And, as a 
survival tool, it's easily number one. You 
should consider buying a folding model. 
It's the hottest thing in sporting cutlery 
these days, rivaling the fixed blades in 
sales. 

For this report, | checked out 19 folders 
that | feel are representative of the better 
knives among the many now on the mar- 
ket. All are well-made with stainless-steel 
blades and, given reasonable care, should 
last a lifetime. Of course, there are lots of 
other good folders available and | suggest 
some catalog study before you go shop- 
ping for a new blade. Musts are the excel- 
lentcatalogs ($1 apiece) of Atlanta Cutlery 
Corp. (Box 839, Conyers, Ga. 30207) and 
A.G. Russell Co. (1705 Hwy. 71 No., 
Springdale, Ark. 72764). 

The popularity of the folding hunting 
knife stems from one major advantage: 
It's compact and readily pocketable. That 
makes it more convenient—and safer—to 
carry than a rigid knife, and it can do the 
same jobs just as well. There аге a couple 
of drawbacks: It takes two hands to open 
or close a lockback folding knife, and 
cleaning it is a bit of a chore. 


(Right): Lakota Lil' Hawk, Morseth Trail- 
weight, Normark Big Swede, Rhino Super Mag- 
num, Rigid Cherokee, Rigid Navajo, Schrade 
Uncle Henry Bear Paw, Schrade No. 51-OT, 
and Western No. S-532. 


Most of today's folding hunters are of 
the lockback design. The lock is provided 
to prevent the blade from accidentally 
closing on the fingers during use. A lock- 
back folding knife unfolds like an ordinary 
pocketknife, but the blade locks open. To 
close it, you depress the lock firmly with 
your thumb to release the locked blade 
and, with the other hand, ease the blade 
toward the closed position. 


Check closing actions 


Some of the lower-priced knives of 
this type—particularly imported models— 
are stiff and hard to close. Before buying 
any lockback folder, try its closing action, 
bearing in mind that you may find your- 
self doing this afield with cold hands. 

Most hunters and other outdoorsmen 
will find one of these general-purpose 
lockback folders—or a similar knife—well 
suited to their needs: Buck Duke ($28), 
Case Mako ($33), Normark Big Swede 
($17.95), Rigid Navajo (about $25), and 
Western No. S-532 ($32.50). With blades 
from 3" to 3%" (the more popular lengths 
for hunting knives), these models mea- 
sure 4%" to 4%" closed and weigh 4% to 
6% ounces. 

If you like to travel light, there is the in- 


credible two-ounce Morseth Trailweight 
by A.G. Russell, a tough little knife with a 
234" laminated steel blade. This top-draw- 
er lockback folder is handcrafted of heat- 
treated aircraft alloy for lightness with 
strength. It measures 3 *he" closed. A larg- 
er model (pictured) has a 3%” blade, 
weighs about % ounce more. Price is 
$105. But you'll have to wait up to 18 
months for delivery of this very popular 
knife. 


New concepts 


A totally new concept in folding-knife de- 
sign, the Gerber Paul Knife has a patented 
axial locking mechanism that permits 
opening and closing without touching the 
blade. Weighing under three ounces, the 
Paul has a 2%" blade, is 3" long closed. 
Originally a $300 limited edition, this 
unique knife now sells for $70. 

Other knives with different locking sys- 
tems include the Camillus No. 7 Cam-Lok 
with its sliding thumb-lock and the Fron- 
tier No. 4615, which has a split-liner lock. 
Respectively, these models have 3%” and 
4" blades, measure 4%” and 5%" closed, 
weigh five and six ounces, and are priced 
at $22,25 and $21.95. 

If you prefer a heavy-duty lockback fold- 
ing knife with more heft, take a look at 
these: Gerber Magnum Folding Hunter 
($47.50), Ka-Bar No. 1189 ($28), Lakota Lil’ 
Hawk ($45), Rhino Super Magnum ($45), 
Rigid Cherokee (about $45), Schrade Un- 
cle Henry Bear Paw ($32.95), and Schrade 
No. 51-OT Old Timer ($30). With 3%" to 
3%" blades, these knives are in the half- 
pound weight class—except the husky 
Rigid Cherokee at 10 ounces. Closed, they 
measure from 4%" to 5/4". 

Some of us still like nonlocking folders, 
too. One of my favorites is the Hen & 
Rooster No. CM-7, a high-quality, limited- 
edition knife handmade for A.G. Russell 
by Bertram in West Germany. It has a 22" 
blade, measures 3%" closed, and weighs 
only three ounces. Price is $68. Without 
the cartridge inlay, Hen & Rooster No. 101 
sells for $55 and up depending upon the 
kind of handles. Two other good nonlock- 
ing folders are the handsome Camillus 
No. 10 American Wildlife model ($27) and 
the fine stag-handled Ka-Bar No. 2107 
Dog's Head ($55), a modern version of a 
classic folding hunter of the 1920's. Both 
are two-bladed. The former has ЗУ” 
blades, is 4%” long closed, weighs six 
ounces. The latter's blades are 3%" and 
3%", its length is 5%" and weight eight 
ounces. 

These 19 are good knives. A cheap knife 
is no bargain. Buy the best you can af- 
ford—it's a worthwhile investment. 


MANUFACTURERS AND IMPORTERS: 

Buck Knives, Inc., El Cajon CA 92022; Camillus Cutlery 
Co., Camillus NY 13031; W.R. Case & Sons Cutlery Co., 
Bradford PA 16701; (Frontier) Imperial Knife Co., Inc., 
Providence RI 02903; Gerber Legendary Blades, Box 
23088, Portland OR 97223; (Hen & Rooster) A.G. Russell 
Co., 1705 Hwy. 71 No., Springdale AR 72764; Ka-Bar 
Knives, Olean NY 14760; Lakota Corp., 30961 Agoura 
Rd., Westlake Village CA 91361; (Morseth) A.G. Russell 
Co. (see above); Normark Corp., 1710 E. 78th St, 
Minneapolis MN 55423; (Rhino) Gesco Cutlery Co., Box 
517, Orange Park FL 32073; Rigid Knives, Box 460, 
Santee CA 92071; Schrade Cutlery Corp, 1776 
Broadway, New York NY 10019; Western Cutlery Co., 
Box 1539, Longmont CO 80501. 
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Leg-launched 


sailplane 
you can build 


Straddle the forward spar, lift the 
nose with a pair of handgrips, take a 
short run—and you're airborne. It’s 
that easy with this self-launched 
plane designed by German aircraft 
engineers Dieter Reich and Heiner 
Neumann in their spare time. 

The ULF-1 weighs only 100 pounds, 
which makes it sensitive to small 
thermal currents. With a wingspan of 
33.8 feet and a 200-pound limit on the 
pilot, the wing loading is only 2.1 
pounds per square foot—the secret be- 
hind the slow takeoff. The frame is 
made of spruce, balsa, and plywood; 
the covering, primarily of fiberglass 
treated with epoxy. Elimination of the 
undercarriage simplifies the struc- 
ture and saves weight. The spring 
skid below the curved spar cushions 
any hard landings. 

Unlike a conventional hang glider, 
the sailplane has full three-axis con- 
trol and normal cockpit seating once 
you're aloft. A joystick controls the el- 


evator and ailerons. Stalling speed is 
18 mph (42 mph is maximum). The 
15:1 glide ratio surpasses that of a 
hang glider. 

Any open space, preferably with a 
gentle downhill slope, is suitable for 
takeoff. When the plane lifts off the 
ground, the pilot pulls his feet onto 
the rudder bars and sits back on the 
slide-down seat. 

The self-launch requires no special 
skills, Reich claims. But solo experi- 
ence with normal sailplanes—not just 
hang gliders—is needed to handle the 
aircraft. 

For easy transport, the wing de- 


taches in two parts. The horizontal 
tail unit also comes off. Reassembly 
takes less than six minutes. 

For $180, including shipping, the 
inventors will supply a complete set of 
25 blueprints (most full scale), 20 pho- 
tographs of major components, and a 
list of materials with American and 
other designations. Instructions are 
in English. 

Materials for the ULF-1 should cost 
around $1000, and it can be built in 
under 800 hours, say Reich and Neu- 
mann. The address: Heiner Neumann, 
Fichtenstr. 7, 8077 Reichertshofen, 
Germany.—David Scott 


Plastic-mine 
detector 


A new concept in electronic sniffing 
now being tested by the Army could 
help protect ground troops in future 
wars. Cubic Corp., developer of the ve- 
hicle-mounted road mine detector 
(VMRMD), claims it can clear roads 
and communication lines of metal and 
plastic mines at up to eight mph. 
Unlike older induction-type detec- 
tors that could find only metal mines, 
the new device uses radio waves to 
find buried explosives of any kind. An 
advanced microprocessor compares 
the reflected signal to known back- 
ground response for the type and mois- 
ture content of soil being monitored. 
"The key is Texas Instruments' mi- 
croprocessor, says Cubic's product 
manager Richard Keller. "It adapts 
its threshold sensitivity to the ter- 
rain—with no prior knowledge neces- 
sary. It can go from desert to Louisia- 
na mud with very few false alarms." 


Radio-frequency antenna array can be 
pushed by any standard Army vehicle on 
aluminum trailer. For maximum sensitivi- 


and received by antennas on a search 
head pushed 16 feet in front of a tank 
or other vehicle. The return signal is 
analyzed by the microprocessor and 
displayed on a control unit that 
mounts in the dash or rests on the op- 
erator's lap. The unit contains a four- 
inch-square TV that continuously dis- 
plays vertical red lines corresponding 
to each antenna. When a mine is de- 


ty, antennas ride just two inches above 
surface on plastic casters. More antennas 
can be added to vary width of sweep. 


pears in the channel line—showing 
exactly where the mine is located. 
While the Army tests the VMRMD, 
Cubic is developing a handheld unit 
with similar technology. It also has 
plans to apply the technique to non- 
military problems. Says Keller: "This 
system could be used to find under- 
ground pipes or cables, or identify 
voids in concrete. One thing it won't 


The radio signals are transmitted tected, an alarm sounds and a blip ap- do, though: find oil wells.” Dan Ruby 


in common with a Yamaha 750? 


Champion. Whether it's a motorcycle spark plug or jet engine ignitor, 
Champion can provide the spark for virtually every шашы made. }! 
Change your plugs at least once a year pam ae 


for better performance. | cH AM PION Ü 
You can't buy abetter plug. 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Electric car runs on highway power or its own 


An electrified track buried in the center of 
a highway lane would supply power to 
this electric car for expressway travel and 
would charge the car's battery along the 
way. Servomechanisms would quickly 
position and engage a spring-tensioned 


trolley carried beneath each car when the 
driver steered it over the trackway; servos 
would automatically disengage when the 
vehicle switched lanes to pass, or for off- 
highway battery-powered travel. (All pas- 
senger vehicles could be servos.) 


Sleeping bag doubles as coat 


Zipped one way, this sleeved sleeping bag 
would protect you against the weather 
while you stretched out in normal sleep- 
ing position. On a cold morning, though, 
you could pull the arm and leg sleeves out 
of their fitted pockets, extend your limbs 
into them, and stretch yourself into the 
garment's coat-like embrace while you 
gathered firewood, started your campfire, 
or prepared for the rigors of the day. 


Slotted case prevents fumbles 


You wouldn't have to open this attache 
caseto slip in one more letter, file, or mag- 
azine. A reinforced slot running parallel to 
the handle—and closed by a spring shut- 
ter—would accept narrow slip-in items 
without slowing you down, requiring you 
to find a place where you can rest the 
case, or risk spilling its contents. 


The following patents have been issued on these inventions: Electrified 
road—No. 4,129,203 to N. Berman, Pacific Palisades, Calif.; Briefcase 
slot—No. 4,067,422 to R.A. Eberle, Long Beach, Cali 
wheels—No. 4,126,322 to H.L. Mika, Kansas City, Kans.; Sleepii 
coat—No. 4,125,910 to W.P. Nicholai, Togiak, Alas.; Chuck-key t: 
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Tractor wheels tilt on slopes 


Many tractor drivers have been injured 
when their vehicles overturned on too- 
steep slopes. This powered, pivoted axle 
might prevent such accidents by extend- 
ing and tilting automatically to compen- 
sate for ground-angle changes. The ex- 
tended wheels would also help to stabilize 
a vehicle for hauling on level ground. 


Tilting tractor 
bag/ 
I—No. 


Chuck key starts holes 


With one hole—or several—formed in the 
shaft of this chuck key you could have a 
handy tool that would combine a hole- 
starting punch, reamer, screwdriver, or 
other accessory useful with a drill. The 
shafts of the tools extending through the 
holes would provide grip and leverage for 
turning the chuck key. 


4,100,637 to F.J. Grieser, Lake Worth, and F.J. Grieser Jr., Hypoluxo, Fla. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents, Washington, D.C. 20231, at 50 cents each. To write to an inven- 
tor, if the address above is insufficient, address him or her by name and 
patent number in care of the Commissioner. 


CHANGE YOUR PERSPECTIVE 


If fifty-five M.P.H. has finally got you down, 
then start looking up 


It's time to change your 
perspective. Instead of fighting 
traffic in a four-wheeled box you 
could be commuting point to point in 
your own personal helicopter. The Scorpion 
brings helicopter ownership within reach of the private 
individual. It's the model T of a whole new style of air 
transportation. 

Sure you'll need to learn to fly and maintain your ship. 
That's why we include the basic training along with the heli- 
copter. You learn to fly right in the Scorpion at a RotorWay Sky 
Center staffed by certified instructors. You don't need any prior 
ratings, just a 3rd class medical. That old story of helicopters 
being hard to fly is just a myth. If you're like most of our students 
you'll solo in one week and have so much fun doing it you'll wish it had 
taken longer. 

Get your dreams off the ground, it's never too 
late to start looking up! 


m m m om um mm Nm NN UN Se ag 
Please send my full-color 
Evaluation Package. 
"lose 5 el 

CI Бобок а $10.00 (81750 Foreign) " | photos, diagrams, charts and information 
Charge to D MasterCharge D VISA | especially prepared to assist you in 
z valuating the Scorpion. Contains: specifi- 
Exp Date) 

operational and cost comparisons * The 
me RotorWay Story, an extensive commentary 


on RotorWay and the history and 

development of helicopters * glossary of 

terms * synopsis of helicopter theory * 

principles of flight © three view drawings * forWz ка 
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Sharp turns 
and sudden stops 
with this 


nonskid 
hovercraft 


D SIDE THRUST SKIRT FINGERS DIP IN 
DUE TO AND SCOOPING 
ESCAPING AIR. RESISTS SIDESLIP 
Boxy ducts behind widely spaced pusher 
fans house square elevons on horizontal 
pivots. Elevons can be swiveled in oppo- 
site directions to bank the hovercraft into 
turns, or both may be closed, forcing air 
forward and acting as a brake. River Rover 
is 19 feet long, eight feet wide, four feet 
high, and weighs 1400 pounds empty. It 
seats six, and, using one Renault R-16- 
type 80-hp engine, cruises at 30 mph and 
has a maximum speed of 35 mph. 


POPULAR SCIENCE 


By DAVID SCOTT 


Aircraft-like control surfaces on this 
British hovercraft reduce broadside 
skidding on corners, enabling it to ne- 
gotiate sharp river bends or make 
quick stops. 

The River Rover has horizontally 
pivoted butterfly valves, called ele- 
vons, in the outlet ducts of the two 
propulsion fans, which combine the 
functions of a plane's ailerons and el- 
evators. They make the hull actually 
bank into a turn instead of away from 
it, and counter centrifugal force by 
water resistance. 

When starting a right-hand turn, 
for example, the pilot moves the joy- 
stick to the right as in an aircraft. The 
left elevon swivels down slightly and 
the right one swings up by a larger 
amount, causing the hull to roll to the 
right (see drawing). The inner (right) 
hem of the air-cushion skirt then dips 
into the water, which resists sideslip 


and creates water drag. There is also 
differential thrust from the two fans 
due to the unequal angles of the de- 
flecting elevon surfaces. These two 
positive turning forces keep the cor- 
nering craft on course. They are fur- 
ther assisted by the opposing side 
thrust caused by the escaping air 
cushion from beneath the lifted left- 
side skirt. Only a touch of the rudder 
may be needed—usually in choppy 
water conditions. 

The control system gives far better 
directional stability than the usual 
air-cushion vehicle's, which relies en- 
tirely on airfoil rudders for steering. 
In that case, the angled rudders make 
the hull roll outward in a turn like a 
sailboat when the outside hem of the 
ballooning skirt hitsthe water. It then 
merely planes sideways across the 
surface, since there's no bite in that 
direction from the turned-in edge. The 
skirt not only creates a drag force op- 
posing the turn, but escaping air on 
the lifted side creates thrust in the 
wrong direction. 

The River Rover avoids these snags, 
though it calls for some special han- 
dling techniques. When entering a 
turn, the speed is reduced to a gentle 
15 knots for the most effective roll- 
and-drag action. As the inside skirt 
dips into the water, engine power is 
gradually increased to counter the in- 
creased drag. When the new heading 
isreached, the craft is rolled level, and 
with more power it rapidly accelerates 
back to cruise speed. 

Little force is needed to hold the el- 
evons at any angle against the fan 
blast, since these square panels are 
pressure-balanced on each side of cen- 
tral pivots. And their differential ac- 
tion can be pushed to the limit for re- 
ally tight turns at low speed: Swing 
the stick fully over and the flap on 
that side completely cuts off its duct, 
deflecting the blast forward through a 
cowl surrounding the fan. Since the 
other flap remains partly open to the 
rear, the opposing thrusts give a turn- 
on-a-dime movement. And there's 
power braking (both elevons close 
tight) for fast stops. 

Normally, fore-and-aft stick move- 
ment is used to control trim, leveling 
the hull according to load distribu- 
tion. Vertical rudders behind each 
horizontal flap are used mainly to 
hold the course in a crosswind, and 
have only a marginal steering func- 
tion. 

The River Rover, with its patented 
control system, was designed by the 
Missionary Aviation Fellowship in 
Gosport, England. It was built to han- 
dle transport problems on the narrow, 
twisty Kali Gandaki river in moun- 
tainous Nepal, where the first one is 
now in service with an expedition. W 
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Arctic Lights 


-more menthol refreshment than 
any other low'tar'cigarette. 


Full menthol refreshment. That's what 
ARCTIC LIGHTS delivers. 

A very special kind of menthol refresh- 
ment you just won't find in any other low 
‘tar’ menthol cigarette. 

You see, while the filter holds back ‘tar,’ 


the unique new ARCTIC LIGHTS men- 
thol blend comes right through. Result? 
You get the iciest, brightest taste in men- 
thol smoking—puff after puff. Light up 
your first ARCTIC LIGHTS. You just 
won't believe it’s a low ‘tar’ menthol. 


Arctic Lights: Kings 71005 


т x ©1978 B&W T Co. 
Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
9 mg. "tar", 0.8 mg. nicotine av. per cigarette by FTC method. 


PS leisure-home plan 


Engelframe 
valley 


By AL LEES 


You'll note that all the leisure homes scattered across the 
valley above have one thing in common: Their basic struc- 
ture is the Engelframe—a strong, practical truncation of 
the traditional A-frame. This framing clips off that costly 
peak that wastes space, materials, and heat; it cants the 
sidewalls at a gentler angle for more floor space, whether 
the house is single- or two-story. 

Back in '62, architect Robert Martin Engelbrecht was 
retained to do a market study on future trends in vacation 
housing, and his office developed a cabin that was efficient 
in both construction and function, durable, structurally 
able to bear heavy snow loads. (As with the A-frame, most 
structural penetrations for windows and doors were in the 
end walls.) The modified framing design got nicknamed 
Engelframe, and the term is now widely used for this lei- 

Continued 


Here's how to catch Engelframe fever 


Plans for the Ozark featured in our sketch above (VPS $48) are 
$50 a set, $65 for three sets, $75 for five sets (if ordered at the 
same time). Add postage/handling charge of $1.50 in the conti- 
nental U.S., $2.50 elsewhere. Just published is a $3 V-PAC cata- 
log titled Engelframe Collection of Vacation Houses, which in- 
cludes study plans of all versions shown above, plus others 
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which never appeared in our series. Send orders to Vacation 
Plans Service, Box 662, Princeton, N.J. 08540 (U.S. funds 
only). 

V-PAC Council is a group of building-material manufacturers 
promoting quality leisure-home plans. A list of the members 
appears with the first V-PAC home we publish each year (see 
PS, February, page 101). V-PAC's general catalog includes all 
their homes that we've run since 1972, plus others; it's $4. 
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The U.S. was founded by 
a group of individuals who 
rebelled against the oppres- 
sive policies of King George 
in England. Today, this 
same spirit of indepen- 
dence, a uniquely Ameri- 
can phenomenon, under- 
lies a growing displeasure 
with government tax and 
spending policies. This 
viewpoint is a healthy sign. 
Our society can remain the 
freest and most prosperous 
in the world if government 
power is held in check by 
us, the citizens who make 
up the country. Recent 
passage of laws (such as 
Proposition 13) are an in- 
dication of a growing wave 
of protest against wasted 
tax dollars. The effort is 
getting stronger and more 
vehement every day. 

The largest tax each one of us pays is 
Federal Income Tax. Yet, the largest cor- 
porations and the wealthiest individuals 
often pay the least amount of tax. Accor- 
ding to an article in a leading newsletter, 
17 huge corporations paid no federal in- 
come tax in a recent year, although they 
had a world-wide income of $2.5 billion. 
Numerous tax loopholes were used. The 
list includes United States Steel, Bethle- 
hem Steel, Armco Steel, General Dyna- 
mics, Singer, Phelps Dodge, American 
Airlines, Philadelphia Electric and The 
Chase Manhatten Corporation. The bur- 
den caused by these non-taxpayers must 
be assumed by “somebody.” “Some- 
body" is always the wage earner. There 
is, therefore, a major inequity under the 
law which favors the wealthy and, most 
especially, corporations. In America to- 
day we have what could be called a 
“Corporate Society.” 

Some individuals have become so upset 
with these startling inequities, they have 
stopped paying taxes and have in many 
cases even ceased to file tax returns. This 
approach, however, is frought with dan- 
ger and has resulted in stiff fines or pri- 
son sentences when the government lo- 
cates and prosecutes the courageous in- 
dividuals. 


You Can Become Part of 
“The Corporate Society” 


Rather than break the law and suffer ser- 
ious consequences, there is a safer and 
more viable alternative. You can use the 
same type of smart thinking as those 
who own and control great wealth. The 
big corporations are not necessarily im- 
moral. However, they do get the best 
advice available on tax matters. 

You, as an individual, can now use all 
the tax loopholes for your own self in- 
terest. Thus, you legally gain the advan- 
tages yourself as do the huge corpora- 
tions. Rather than break the law, you 
can use it to your advantage. Perhaps the 
best way to accomplish this, as well as 
reduce your tax burden is through incor- 
poration, the legal form of tax rebellion. 

Surprisingly enough, the government 
encourages incorporation with a number 
© Enterprise Publishing Co., Inc., 1978 


Wage Your Own Personal 


Јах Revolt 


Like the early pioneers who started this country, many 
people are rebelling against the near confiscatory taxa- 
tion at all levels of government. The federal government 
consumes the taxpayer’s cash at the rate of over 
$800,000 per minute, and the amount that is wasted is 
scandalous. The citizens are mad as hell and they’re not 
going to take it any more. 


There is but one answer left! 


of favorable laws, especially in the area 
of taxation. In fact, it is rare to find a 
successful individual who is not incor- 
porated. Incorporation is favored by 
nearly all millionaires. It is one of the 
causes of wealth, not its effect. Think 
about it. Can you think of a single weal- 
thy individual who doesn't own and 
control his own corporation? It is rare 
indeed. Let’s face it, the first step toward 
achieving the American Dream in our 
corporate society is probably incorpor- 
ation. 

To add even more impetus to the idea 
of starting your own corporation, pas- 
sage of the Revenue Act of 1978 makes 
incorporation the ultimate tax shelter. 
This act and the earlier ones close the 
door to practically all other tax shelters 
and loopholes. The tax rate on corpora- 
tions (especially smaller ones) has been 
substantially reduced, to as low as 17%. 

Favorable laws such as the investment 
tax credit are most helpful when buying 
equipment. Even if you incur losses in 
one year you can deduct those losses 
over several profitable years. 


More Advantages. . . 

You can set up a corporate medical 
plan wherein you deduct from your 
taxes every dollar spent on medical and 
dental care, drugs, and health insurance 
for yourself and your family. You can 
also get tax deductible group life insur- 
ance even if the “group” consists of 
only one person. 

It is important to note that potential 
tax savings are not the only reason to 
incorporate. Another chief value is that 
it limits your liability to the assets of 
the corporation in the event of a lawsuit. 
If you do business as an individual or 
partnership, you can be sued personally, 


“Over and over again courts have said that 
there is nothing sinister in so arranging one's 
affairs as to keep taxes as low as possible. 
Everybody does so, rich or poor; and all do 
right, for nobody owes any public duty to 
pay more than the law demands; taxes are en- 
forced exactions, not voluntary contributions. 
To demand more in the name of morals is 
mere cant." Judge Learned Hand 


which could put your house 
and other assets in jeopardy 
You can put more money 
(2576 and more of income) 
into your corporation pen- 
sion plan. This is more than 
a traditional “Keogh” plan 
which has a maximum con- 
tribution of $7,500 a year, 
or even an LR.A., where 
the maximum that can be 
sheltered under special cir- 
cumstances is only $1,750. 
In these times of growing 
inflation and periodic ups 
and downs of the econ- 
my, your own corporation 
is probably the only way 
that you may maintain 
control over your econom- 
ic destiny. And you can 
often benefit from incor- 
poration without leaving 
your present job. More 
about that in a moment. 


You Can Incorporate 
Simply, Easily and 
Inexpensively. 


Up until now, throughout the majority 
of history, incorporation had one major 
drawback: high legal fees. Lawyers to- 
day charge stiff fees, up to $2,500 for 
incorporation. The truth is that you can 
easily incorporate yourself for under 
$50. A remarkably easy and inexpensive 
method of incorporating is contained in 
a book called How To Form Your Own 
Corporation Without A Lawyer For Un- 
der $50. It comes complete with all the 
tear-out forms required to start your 
own corporation . .. minutes... bylaws 
. . everything you will ever need. The 
author, Ted Nicholas, has helped thou- 
sands of people start their own corpor- 
ations and has saved them millions of 
dollars in the process — and many mil- 
lions more in taxes. 

It is very easy, and we will show you 
how. We'd like to send you a copy of 
How To Form Your Own Corporation 
Without A Lawyer For Under $50 fora 
free thirty-day trial — without risk or 
obligation on your part. If, for any rea- 
son, you're dissatisfied, simply return it 
for a full refund of your purchase price. 
We'll also send you a free bonus: The 
Income Plan — an astounding report that 
tells you exactly how to turn your pre- 
sent career into a tax-sheltered corpor- 
ation. The Income Plan ~ a $9.95 value 
— is yours to keep absolutely free, even 
if you decide to return the incorpor- 
ating system. 


To receive your copy of How To Form 
Your Own Corporation Without A Law- 
yer For Under $50, write your name 
and address on a piece of paper along 
with the words "Corporation Book & 
Bonus" and send it with your check or 
money order for $14.95 to Enterprise 
Publishing Co., 501 Beneficial Building, 
Dept. PO-99C, Wilmington, Delaware 
19801. Send for the system now. Let us 
help you wage your own personal tax 
revolt. Important note: The full price of 
the book is tax deductible. Act Now! 
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i ar Success St 
‘I tried 6 careers in 6 years, 
but in 6 months with Tidy Car 
Га madé more money 
than had in my 


whole life’ 


“My girlfriend Paula and I had planned on 
being married last year, but we couldn’t 
because I simply didn’t have the money. 
What's worse was she made more money as 
a licensed accountant than I did as an 
insurance salesman. 

A business for less than $1,000. 
“Finally, I spotted an ad for Tidy Car 
dealers. It looked like the type of business 
that would give me the opportunity to be 
my own boss... and help me regain my self 
respect due to all the financial problems 
I'd been having.” 

Mike applied for his dealership, bought 
a dealer kit for under $1,000 and, for the 
first time in his life, worked to become a 
real success in a short period of time. 

"Between December and February, I set 
a goal to sign up five automobile dealers on 
a wholesale basis. I signed seven. 

An indoor pool for me and my wife. 
"T also got married and now my wife is 
coming to work for me full time. We've 
just finished designing plans for a new 
ouse to be built around an indoor swim- 
ming pool, because we both really like to 
swim. 

“And we think we've proved that you 
don't have to have a lot of money up front 
to be successful with Tidy Car. You can 
substitute hard work for financial capital 
in this business." 


m 
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How our exclusive processes 
earn big profits! 

Preserv-A-Shine™ is Tidy Car's exclusive 
protection treatment that goes far beyond 
waxing. It's a restoring and preserving 
process that puts an ا ا‎ shine on 
cars, trucks, vans, boats and recreational 
vehicles of all sorts. Plus, Tidy Car's 
Upholstery-Gard 2™ works to protect 
vehicle interiors. And there's more! 


Guaranteed performance! 

Our exclusive processes protect against 
the ravages of weather, salt, sun, oxidation 
and pollution. And that's guaranteed in 
writing! 

Don't miss out! Full-time or part-time. 
This is your chance to get in on an exciting 
business. Clip the coupon today! 


Gary Goranson, President, ё 

Tidy Car Inc., Dept. PO9, 

1051 Clinton Street, 

Buffalo, NY 14206, 

(716) 856-2826 TIDY CAR 
I'm interested in Tidy Car! Please send me 

a free 14-page brochure on how to become a 

Tidy Car dealer. 


Name. 


Address 


City State. Zip 


How to 


get rich 


START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It's a fabulous business! 

Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine — 
offering an auto clothes rack. Business Week re- 
ported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he 
had grossed over $100,000! 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialry Salesman magazine reveals, "he made 
$70,000 the first three months!" 

There.is no other business where you can 
make a fortune so fast. Come up with a ‘hor’ 
new item . . . and WHAM! 

It strikes like a bolt of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 
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the country . . . MORE MONEY in 60 days 
than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders—over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 
suburbs—we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don’t need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 166 
Montvale, New Jersey 07645 


= 
1 Mail Order Associates, Inc., Dept. 166 і 
|. Montvale, New Jersey 07645 1 
[Please rush full details immediately. | 
l I 
І Name. П 
| Address. 1 
l Л 1 
l sus — Zip. | 
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Engelframe valley 
[Continued] 


sure-home style. RME & Associates, 
meanwhile, turned out variation after 
variation on the basic design, several 
of which have been featured in our 
Leisure Home series. 

Riding the foreground knoll in our 
sketch is the latest member of the En- 
gelframe family. RME calls it the 
Ozark. Ranged in the background, 
starting at far left, is the Mohawk (a 
modified, single-story version of it ap- 
peared in our Aug. '74 issue as the 
Cruciform House). All the other En- 
gelframes fanned around the Ozark 
are variations on a module RME & 
Associates developed for individual or 
clustered use. A number of these were 
built and installed at a Vermont ski 
area. We ran a towable version of this 
module in Aug. '73. 

We've also run a T-shape Engel- 
frame [Oct. '75]; and our Stilt House 
[June '73] was a modification of the 
Engelframe Saranac (not shown). 

The Ozark is the culmination of all 
this design development. A 1490-sq.- 
ft. two-story, it has a split-level entry 
midway along a side wall. (The entry 
is reached, in this setting, via a ramp. 
On a steeper site, more of the first 
floor could be cut into the slope, sink- 
ing the entry to just a few steps above 
grade.) The living room, on the down- 
hill end, opens directly onto grade 
through sliding patio doors that flank 
a freestanding fireplace. 

At the excavated end is a big coun- 
try kitchen/dining area, partitioned 
offby walls that form stairwell, utility 
closet, and half bath. 

Directly above the latter is a com- 
partmented bath (plus laundry) 
shared by two large bedrooms. Each 
bedroom has its own elevated, cantile- 
vered deck, with an enclosed railing 
for sunbathing privacy. One of the 
rooms can be set up to bunk up to six 
people. 

The chimney pipe for the lower-lev- 
el fireplace passes up through the 
master bedroom to serve as a radiator, 
as in old-time farmhouses. An option- 
al fireplace could be located in this 
bedroom, or in the bunk room. 

The Engelframe sidewalls аге 
framed with 2x6's to permit extra 
insulation; and since window areas 
are consolidated into end walls, it's 
easy to cover them at night with insu- 
lated window shades or heavily lined 
draperies. Since these features mini- 
mize heat loss, the Ozark makes an 
ideal ski lodge or winter retreat. 

See the ordering box for data on a 
new booklet that lets you compare all 
the Engelframe  floorplans—and 
choose whichever version suits your 
site and family needs. 
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le thrill you left behind. 
ack to it in the 


r Guard.” 


l 7 David Janssen 


KGDL SUPER LIGHTS 


Now smabth gets smabther 
and even lower in tar: 


A light menthol blend gives low ‘tar’ 
smokers the smath taste they want. 
Never harsh tasting. Now you can 
make the sma@th moveto - 5X 
KGDL Super Lights. 7 


i j Img. "tar", 0. 7 mg. nicotine av. per cigarette by FTC method. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


PScar test & driving report 


6 small 


pickups 


—fuel-stretching cargo haulers 


By JIM DUNNE and ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Since the 1976 model year, Ford pick- 
ups have sold more than any other ve- 
hicle of any type, reflecting the coun- 
try's tremendous swing toward the 
new American pastime called truck- 
in’. Contributing hı 
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and practical mini-pickups that are 
being imported from Japan in ever- 
increasing numbers. Today, because 
of their versatility and fuel efficiency, 
they are among the hottest items on 
the market 
They may appear as alike as peas in 
a pod, but there are important differ- 
ences among them in areas such as 
Continued 
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Versatile import pickup 
Toyota SR5;-Datsun 6207 
Ford Сапег Магда 82000. 


Che X LUV,” and Ply- 
mouth Arrow (Clockwise 
from foreground). 
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PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars. 
An excellent rating is 5 points; very 
good, 4; good, 3; fair, 2; poor, 1; very 
poor, 0. 


Ford 
Courier 
Datsun 
820 
Plymouth 
Toyota 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
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PS car fest & driving report 


Mazda's stock tires provided little adhe- 
sion in high-speed lane change, making 
performance poorest of group. Assembly- 
line sister, Four Courier, had more appro- 
priate choice of tires, performed better. 


fuel economy, hauling capacity, and 
performance. The newest of the im- 
ports are the Plymouth Arrow and 
Dodge D-50. Since they differ essen- 
tially only in trim, we elected to test 
just the Arrow. The others we tested 
include two redesigned-for-1979 mod- 
els: Mazda B2000 and Toyota SR5, 
plus Datsun 620, Ford Courier, and 
Chevrolet LUV. 

Some were equipped with five- 
speed overdrive transmissions, others 
with four-speeds, and one with a 
three-speed automatic, for compari- 
son with the manual types. Some 
came with long-bed cargo boxes, and 
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others with standard beds. One even 
came with a king-size cab. 

All share many similarities. For in- 
stance, all are built in Japan, even 
those carrying domestic nameplates. 
LUV is built by Isuzu; Courier by 
Mazda (although some models, like 
the one we tested, have a Brazilian- 
built 2.3-liter engine); Arrow (and D- 
50) by Mitsubishi. Each is equipped 
with a relatively small four-cylinder 
engine, and all are about the same 
size (about the same length as a Chev- 
rolet Corvette). Each has independent 
front suspension, with Courier, Maz- 
da, and Plymouth using coil springs; 
the others use torsion bars. At the 
rear, all have leaf springs and rigid 
axles. 

These half-ton-rated, tiny toters 
will carry hefty loads, but the ratings 
can be misleading. Their carrying ca- 
pacities of 1400-1600 lbs. include the 
weight of driver and passenger. At 
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EPA fuel mileage (mpg) 


Lali owt 


Highway 2 31 30 29 37 26 
City 22 22 21 21 27 18 
Calif. city 20 20 21 20 26 18 


150 Ibs. each, that immediately drops 
carrying capacity by 300 lbs. When 
options like long cargo boxes, soft sus- 
pensions, or air conditioning are 
added, capacities drop again. Without 
much effort, you can lower the load 
limit to 600 Ibs. on a fully equipped 
truck—a far cry from a half ton. 

Still, certain options are almost ir- 
resistible—like the ride-smoothing 
long beds and softer suspensions, both 
of which reduce load capacities drasti- 
cally. 

What's best? Don't expect any easy 
answers. The compact trucks have be- 
come as specialized as their bigger 
cousins built in this country, and re- 
quire a great deal of consideration. 

Here's a general rule that may 
make buying simpler: If your truck is 
to be used primarily for personal 
transportation (a car substitute), then 
features like soft suspension, air con- 
ditioning, a long bed, or a long cab 
make sense. If it's to be used primarily 
for work, however, the less-comfort- 
able heavy-duty suspension, short 
bed, and standard-cab combinations 
are better. If you're considering a mix- 
ture of business and pleasure, you'll 
have to decide what best fits your 
needs. 


High economy 

Fuel economy is the biggest attrac- 
tion of the compact pickups. Com- 
pared with domestic pickups, the im- 
ports economy can be very good— 
even outstanding. The best of them 
(according to EPA ratings) is the Maz- 
da B2000, at 27 mpg city, 37 highway. 
That's better than most small sedans, 
and about double the best of the U.S.- 
built pickups. The drop-off from Maz- 
da's economy to the others, however, 
is severe. EPA city mileages for the 
rest are: Courier and LUV, 22 (four- 
speed LUV, 23); Datsun and Ply- 
mouth, 21; and Toyota, 18. 

The key to Mazda's economy is the 
use of a small-displacement engine 
and a low rear-axle ratio. Competitors 

Continued 


Rear-brake lockup and sideways slewing 
were characteristic of all in 60-mph panic 
stop. Lack of weight in the cargo boxes 
caused high front-weight bias. The Arrow 
is shown here. 


THE SCOUT FRAME. 


WE OVERBUILD IT IN CASE 


YOU OVERLOAD IT. 


All-welded Ey 


box frame construction 
for extra rigidity. 


Heavy-duty axles 

for increased towing 
and load-hauling 
capacity, 


Strip away the rugged 
exterior, and some 4-wheel drive 
vehicles might look a lot like 
the family car, But not the 


International’ Scout. We build it under heavy loads and bumpy 
from the ground up as a sports/ roads. The things that can bend 
utility vehicle, with parts strong ordinary frames out of shape. 
enough to take the 4-wheeling, Heavy-duty help. The frame is just 
heavy hauling and all the other things the start of Scout's built-in dura- 

a Scout does best. bility. Our heavy-duty axles are 
Strong from the start. Take the rated to carry heavier loads than 


Scout steel box frame, for example. 


It's all-welded, instead of riveted, e 
for the extra rigidity to hold up. SCOI J I E 
. e . 


Truck-type suspension 
with long-leaf springs 
for a 6,200-pound 
gross vehicle rating. 


our competitors: And the Scout 
engine is built to provide more 
torque with less effort. 

So don't buy something that looks 
like a 4-wheel drive vehicle. Buy 
something that's built like one. See 
your International Harvester Scout 
dealer and test drive a Scout II, 
SSII, Traveler" or Terra? Because, 
from the frame up...anything less 
is just a car. 


Н 


INTERNATIONAL HARVESTER 


How — mpg 


A strange question? Not at all. Take a Walker muffler. Over the years, it helps 
your engine run efficiently. 

Why? Because we design exhaust systems specifically for each individual 
car—over 2,300 different systems. So a 
Walker system helps your car perform 
at its best. No wonder Walker is the world's 
best-selling muffler. 

Just look for the Walker sign. . .at 
service stations and garages everywhere. 
Or look in the Yellow Pages under “Mufflers.” 


Get a Walker muffler. A sound investment WALKER ` a 


for your gasoline dollars. 
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Courier tied Plymouth and Toyota in the low-speed maneuverability test. All except LUV and Mazda proved surprisingly nimble. 


use one or the other, but not both, so 
the fuel-economy effects aren't as 
great. 

Manual transmissions are, of 
course, preferred for fuel economy. 
The four-speeds and five-speeds pro- 
vide more efficiency, better pulling 
power, and only a marginal loss in 
driving ease. For trailer towing, the 
manual types are also the better 
choices. Be sure to check EPA ratings 
for both four- and five-speed transmis- 
sions, since some are rated better than 
others. 

Usually, performance drops as fuel 
economy increases, but not necessari- 
ly by a lot in all cases. The Plymouth 


Arrow is V8-quick, accelerating from 
zero to 60 mph in just over 12 seconds. 
That's good enough to win the import- 
pickup performance championship. 
The high-efficiency Mazda, however, 
does zero to 60 in a creditable 15.4 sec- 
onds. So, little is lost in its tilt toward 
fuel economy. The slowest in the 
group, as should be expected, was the 
automatic-equipped LUV, which av- 
eraged 20 seconds in the zero-to-60- 
mph runs. (The four-speed 4x4 version 
we tested last month was a full second 
quicker.) 

The results thus show that, un- 
loaded, any of these trucks will accel- 
erate normally in traffic and create no 


unusual problems. Put in a full load, 
though, and acceleration will drop to 
where some adjustment in your driv- 
ing habits may be necessary. 

The mini-pickups’ brake systems 
are difficult compromises between 
full-load and empty braking abilities. 
When their cargo boxes are empty, 
rear wheels tend to lock well before 
the front brakes reach their maxi- 
mum grabbing level. The result is 
that you must pump the brake pedal 
vigorously to allow the rear brakes to 
unlock, while trying to keep pressure 
on the front brakes. In our high-speed 
brake tests, the unloaded vehicles 

Continued 


Twin tailgate latches, like those on the Toyota, are less prone to 
damage or jamming from cargo shifting in the bed. 


Single-handle releases, like Mazda's, offer convenience of quick, 
one-hand opening, plus neater exterior appearance. 
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showed a uniform tendency toward 
rear-wheel lockup and some measure 
of slewing when very little pressure 
was applied to the brake pedal. When 
the trucks are loaded, the tendency to- 
ward lockup will lessen, enabling the 
front brakes to take better hold for 
more predictable braking. 

Those reactions are common to all 
pickups, however—not just the im- 
ports. They are directly traceable to 
the radical differences in weight dis- 
tribution between fully loaded and 
empty vehicles. 


Maneuverability, too 


Because they are small, light- 
weight, and equipped with fairly stiff 
suspensions, the minis are about as 
maneuverable as many small sedans. 
Power steering might be needed, but 
only for parking and tight maneuver- 
ing. For the most part, these trucks 
are easy to handle with the manual 
steering systems provided. In our 
high-speed handling tests, they were 
predictable and controllable, and so 
should pose no problems for the aver- 
age driver. The Mazda's bias-ply tires 
did affect maneuverability adversely, 
though. Radial tires are called for 
here. 

At low speeds, the small dimensions 
of their bodies translate into an ad- 
vantage for the minis, and make them 
feel right at home in tight corners, 
small spaces, and heavy traffic. The 
one exception was the LUV. Unfortu- 
nately, it's one little truck that drives 
"like a truck." The steering is heavy 
and sluggish compared with the oth- 
ers. It isn't impossible to work with, 
but it could stand some improvement, 
as it detracts from an otherwise nice 
vehicle. 

Enjoyable as they are, the minis are 
basically still trucks. Noise levels in- 


Extra room for storage as well as space to partially recline the 
seats are nice touches of Datsun's King Cab option. 
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side their cabs are higher than in 
many cars. The Plymouth and Toyota 
registered the lowest noise levels at 
both 30 and 60 mph, which may 
result from their larger engines. Big- 
ger engines typically run slower than 
small ones at the same vehicle speed. 
They also have more sound-deadening 
metal in their blocks, and thus radiate 
less noise. So the smaller, high-speed 
engines of Mazda, LUV, Courier, and 
Datsun are noisier. 

Expectations for passenger comfort 
vary with personal tastes, but a truck 
buyer is ready to accept less than a 
sedan owner. And that's just what he 
gets. Rides are choppier, noise levels 
higher, and cab interiors are laid out 
with simplicity and utility the fore- 
most considerations. 


Dressing them up 


There are many ways to spruce up 
the interiors, as well as the exteriors. 
Bench seats can be ordered (they'll 
hold three in a tight squeeze), or you 
can get bucket types. Carpeting for 
the floors can be color-coordinated to 
the seats and instrument panel. Ste- 
reo radios and air conditioning are 
universally available, as are automat- 
ic transmissions, dress-up exterior 
trim, and truck necessities such as 
auxiliary lights, roll bars, skid plates, 
and sliding rear windows. Like the do- 
mestics. the option list is aimed at fit- 
ting individual needs as precisely as 
possible, and should be studied care- 
fully hefore you buy. 

We found the Arrow and Toyota the 
most civilized of the group. They were 
comfortable inside and smooth-riding. 
Although not car-like in either re- 
spect, they were very pleasant for 
small trucks. The Datsun’s ride 
seemed choppiest of the group, but not 
overly so. 


One important feature of pickups is 
the storage space behind the front 
seats. All of the minis have seat backs 
that fold forward to reveal a semi-hid- 
den space that's handy for small 
items. Datsun's King Cab has the big- 
gest advantage, providing at least 12 
inches more storage depth behind the 
seats than the competition's cabs, as 
well as room to partially recline the 
seats. (Note, however, that the longer 
King Cab results in reduced cargo-bed 
area and carrying capacity.) 

One major flaw common to all of the 
minis is a single-wall cargo box. 
Because of this, sliding cargo can easi- 
ly produce unsightly dents in the sides 
of the trucks (see photo below). The 
obvious solution would be to use dou- 
ble-wall construction. One major 


omission on the Toyota is the lack of a 
rear bumper. Rear sheet metal is com- 
pletely open and unprotected from im- 

pact. 
Other than the few deficiencies 
Continued 


Dents from shifting cargo can mar the 
sides of the imports, since all have single- 
wall cargo boxes. Double walls would 
solve the problem. 


Cranking down the spare is easier than it looks, and much easier 
than most alternatives. All share this feature. 


+ Та 
YOU CAN PAY ME NOW, OR PAY ME LATER. 


You get two choices when you buy a car. 

You ean look after it right, including changing the oil and 
putting in a new Fram oil filter when you're supposed to. 

Or, you can neglect it. 

A new Fram oil filter costs about six dollars. A new engine 
could cost you over six hundred dollars. 

But, the choice is yours. 


You can pay me now. usi 
Or pay me later. FRAN 
Fr Autoe 
Festi Prov > 
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mentioned, we found the imported 
pickups to be versatile, practical, fair- 
ly comfortable, relatively smooth- 
riding and well-suited for both work 
and play. 

The latest sales reports show a 
sharp gain in deliveries of import 
pickups, mainly due to the increasing 
cost and scarcity of fuel. Despite that, 
the popularity of compact trucks was 
firmly established long before this 
fuel pinch because of their utilitarian 
design and wide range of recreational 
uses. For those reasons, they fill a big 
slot at the small end of the truck mar- 
ket. 


Versatility, respectable capacities, plenty 
of luxury options, and very good fuel 
economy make the imported pickups 
among the most-sought-after vehicles on 
the market. 
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Chevrolet LUV, Ford Courier, Datsun 620, Plymouth 
Arrow, Mazda B2000, and Toyota SR5—dimensions, 


specs, and test results 


DIMENSIONS (inches) .... 
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‘SPECIFICATIONS 
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Engine уре........... 
Displacement (cu. inl) - 
Compression ratio...... 


v 


габ; 
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eet 


Net torque @ rpm... 
Transmission... 


zi 


Axle ratio 
Tire make . 
Tire type 


Tire site ., 
Steering 


3.91; 

B.F. Goodrich 
Radial 
185SR14 


Recirculating 
ball, manual 


Variable 
185-2251 
$0 
37.5 
Independent, 
double “A” 
arms, coil 
springs on lower 


ams 
Rigid axe, leaf 
springs 


Bridgestone. 
Radial Handler 


oe 


Overall steering ratio... 


Turns, lock to lock... .. 
Turn diameter (М). ..... 
Front suspension... . 


Rigid axle, leaf 
springs 


Rear suspension . 


Front stabilizer-bar 
diameter (in.) " t 
Trailer towing (maxibs.) . . 


pw tongue weight (max. 
BS s s 
Brakes 


Brake swept area (sq. in) 
Fuel tank (gal). 
Cargo capacity (65). 
Liftover height (in) 

Curb weight (lbs. 

FIR weight distribution (36) 


Basic price .. 
Price as tested 


Major options on test car $550; AM/FM 


T5, fade 3129; step 
cargo- | bumper, striping 
S-speed trans- prs 
mission $171; 
whitewall radials 
$176, XLT Pack- 
age $418 


per $100; Mi- 
kado trim $199; 
AM/FM radio 
$135, Automatic 
transmission 
$378 


TEST RESULTS 
Acceleration (sec) 
0-60 mph 
25-70 mph ..... 
кйш ыш 60-0 oh 
ng distance (f). 
Pedal pressure (is) 
Disc temperature (F) 
Brake test (hot) 60-0 mph 
Stopping distance (ft). 
Pedal pressure (Ibs.) ... . 


(dBA) NO 
Handling test (mph) . ~. 563 

Maneuverability test (mph) 257 ?86 

TEST CONDITIONS: Ambient temperature, 80° F; relative humidity, 40 percent; barometric pressure, 30.69 inches Hg 
“includes driver, passengers, cargo, and optional equipment. 


012 
Recirculating ball 
power 


Variable 


214-2551 


Rigid axle, leaf 


springs 


PS serviceability i к Йй "m 

ratings sO i А 

The numbers mean 1, very 3 i: is 2585 H i i 
difficult; 2, difficult; 3, aver- p.598. 228 БИН ә FE 
age degree of difficulty; 4, i 22805 E H КЕН Н $ 
easy; 5, very, easy. $ 35228 i 588 ё 8H $ $ 
Chevrolet LUV 45543 33323 423 542 
Ford Courier 45543 41212 542 544 
Datsun 620 45535 12224 512 441 
Plymouth Arrow 45545 44454 541 3333333 444 
Mazda B2000 45534 35234 442 3233322 544 
Toyota SRS 45555 45325 522 3333333 443 


TASTE THE GOOD TIMES. 


Lights, 9 mg. "tar", 0 .8 mg. nicotine; Lights 100's, 9 mg. 
"tar", 0 .9 mg. nicotine av. per cigarette by FTC method. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


Extra Burley tobacco fortifies the flavor. 


Finally! Genuine tobacco flavor in a low tar'cigarette...plus Double Gift Coupons. 


For free Gift Catalog. Call toll-free: (1-800) 626-5510. (Ky. residents call toll-free: (1-800) 752-6010.) 


©1979 BAW T Co. 


Mt. Christie, Alberta, Canada 


Canada at its best. 


Enjoy the light, smooth whisky thats becoming Americas favorite Canadian. 
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RECREATION ROUNDUP 


By HERBERT SHULDINER 


Motor home runs on LP gas 


The worsening gasoline crisis has dis- 
couraged many motor-home owners, and 
has certainly had a depressing effect on 
sales of these big recreational vehicles. 
Winnebago thinks it has an answer to the 
fuel worries of enthusiasts: Run the vehi- 
cles on LP gas when you can't find gaso- 
line. That's why it now offers an optional 
system that allows you to operate a motor 
home on LP gas or gasoline interchange- 
ably. “The dual-fuel system gives the mo- 
tor-home buyer a choice of fuels for trav- 
eling, without fear of weekend closings of 
gasoline stations or gasoline rationing,” 
says John K. Hanson, Winnebago's chair- 
man. 

The conversion kit (shown above) con- 
sists of an LP-gas converter, mixer, gaso- 
line carburetor adapter, air cleaner, gaso- 


line shutoff valve, LP-gas fuel lock and fil- 
ter, hydrostatic relief valve, and a fuel-se- 
lection switch with a control panel. The 
latter is installed on the dash and lets you 
switch from one fuel to another just by 
moving the switch. The kit is factory-in- 
stalled at the company’s Forest City, lowa, 
plant. Price ranges from $599 to $750, de- 
pending on motor-home model. 

Winnebago claims that LP gas is avail- 
able at more than 25,000 locations around 
the country. The National LP Gas Assn. 
told me that propane “is in abundant sup- 
ply for historical and traditional users of 
the fuel at the present time." What's 
more, it's now less expensive than gaso- 
line—about 35 to 40 cents a gallon cheap- 
er in most parts of the country. 

But a gallon of propane doesn't give 
you as many mpg as a gallon of gasoline. 
Propane has about 91,500 Btu per gallon; 
gasoline has about 123,000 Btu per gallon. 
But Winnebago claims propane produces 
only eight percent fewer mpg than gaso- 
line. The slight decrease in mileage 
should be offset by lower maintenance 
costs for a vehicle that burns LP gas. 
Spark plugs last longer and so does lubri- 
cating oil. LP is also cleaner burning and 
the engine stays cleaner. That means it 
should last longer, according to a spokes- 
man for the LP Gas Assn. 

Winnebago recommends using motor- 
grade propane for the engine, but says 
you can get by with the same cooking- 
grade LP that RV'ers use for their ranges 
and furnaces, In fact, you can even use 
propane mixed with butane—cooking gas 
sold in some parts of the country—without 
harming your engine, Winnebago engi- 
neers claim. But butane doesn't vaporize 
at temperatures below 32 degrees F, and 
that could cause problems, they admit. 
Propane vaporizes at temperatures down 
to 20 degrees. This might prevent motor- 
home owners from using it in colder re- 
gions of the country in winter. 

Winnebago is installing 83-pound (20 
gallon) LP tanks on its motor homes— 
enough for 180 to 200 miles of travel, the 
company claims. The motor homes also 
come with gasoline tanks that range in 
size from 40 to 80 gallons. Motor homes 
get anywhere from about five to 10 mpg. 

Winnebago started producing motor 
homes with the dual-fuel option in late 
spring, and as this issue went to press 
only a small number had actually reached 
the market. Winnebago is buying the con- 
version kits from IMPCO, Cerritos, Calif. 
The kits are being installed in motor 
homes built on Chevrolet. and Dodge 
chassis, and both manufacturers will hon- 
or engine warranties of units with the LP- 
fuel option. 


Spare room for vans 


Coleman's new Villa del Mar tent comes 
with a van-conversion kit this year. It al- 
lows you to link up the side-entry door of a 
van (as shown above) with the 585-cubic- 
foot interior of the tent. The optional en- 
tryway is secured to the van with sewn-in 
magnets and a stabilizing crossbar. The 
tent weighs only 48 pounds and goes up 
in minutes. It's held up by a self-support- 
ing outside frame, so the interior space is 
completely unobstructed. The Villa del 
Mar is made by the Coleman Co., 250 N. 
St. Francis, Wichita, Kan. 67201. Price is 
about $280. 


Diesels for motor homes 


Want to stretch the range of your motor 
home? Highland Motor Homes (1120 
North Santa Anita Ave., So. El Monte, 
Calif. 91733), a maker of diesel-powered 
motor homes, is now retrofitting diesels 
in existing RV's. The company offers a 
Caterpillar 3208 to replace gasoline en- 
gines. The diesel is rated at 200 horse- 
power and, according to Highland, gets 
up to 14 mpg. The catch: The conversion 
costs about $15,000. 


Things to write for 


The "Old Timer Knife Almanac” offers in- 
formation on making, caring for, and col- 
lecting knives. It's free from Schrade Cut- 
lery Corp., 26-30 Canal St., Ellenville, N.Y. 
12428. 

Warn Industries (Dept. LCB, 19450 68th 
Ave., Kent, Wash. 98031) offers two free 
brochures: "How to Buy Lights That Are 
Built for the Long Run" and "Off-road Ac- 
cessories Built for the Long Run." They 
contain information on accessories for 
four-wheel drives. 

"Avoiding Travel Rip-Offs and Other 
Tips for Travelers” tells how to cope with 
problems that can ruin vacation trips. It's 
$2.50 from Pilot Books, 347 Fifth Ave., 
New York, N.Y. 10016. Hs 
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CALCU-LETTER 


By DARRELL HUFF News of pocket calculators -and how to have fun with them 


Warning: breakable 


Those ultrathin pocket calculators that 
have come into vogue over the last year or 
so need care in handling, warns Ken 
Kauffman, a ""Calcu-letter" reader in Phil- 
adelphia Housings of many of them are 
so flexible that brittle components may 
break if the calculator is carried in a hip 
pocket. He suggests using a sturdier case 
than the usual kind or adding stiffening 
material 


LCD or LED? 


A note from D. Parkhurst, writing from 
Phoenix, points out an important virtue of 
liquid-crystal displays besides their in- 
credible battery economy. They can be 
easily read in sunlight, where light-emit- 
ting diodes are a real pain. Mr. P. com- 
mends them “to all the fie/d engineers, as 
opposed to office engineers." 

I'm no field man, but as a camper and 
traveler | can add my endorsement. Try 
sitting in front of your tent or even in a VW 
camper-bus on a sunny day in France, 
converting franc pieces to slipping dollars 
or kilometers per liter to miles per gallon 
You'll be glad to have a display you don't 
have to slip under your shirt and squint 
at 

Almost every company that manufac- 
tures calculators has some LCD's to offer 
nowadays. But one that will really delight 
that field man (especially if he's given to 
nostalgia) is Sharp's EL-5804, shown 
above. It not only does the work of a slide 
rule, it's shaped like one. In its seven milli- 
meters of thinness it works trig problems 
in degrees or radians, converts degrees- 
minutes-seconds to decimals, has logs, 
roots, powers, a memory system, and sci- 
entific notation. Don't laugh when | men- 
tion that, like any calculator, it can add. 
Remember, slide rules can't. The EL-5804, 
from Sharp Electronics Corp. 10 Key- 
stone PI., Paramus, N.J. 07652, lists at 
about $35. 


Consecutive digits 


With how few keystrokes can you enter 
12345678, ignoring decimal points, into 
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the display of an eight-digit calculator? A 
reader posed that question in the July 
"Calcu-letter," having found that with his 
he could do it in four strokes: decimal 
point, 9, reciprocal key, and squaring 
key—in that order. With a calculator lack- 
ing either or both of those last two keys, or 
requiring two strokes for such functions, 
you probably couldn't pull it off in less 
than six or eight. 

As we've noted before, if your calcula- 
tor doesn't have a button marked x?, you 
can produce squares by pressing times 
and equals, although some models re- 
quire you to actuate a constant by key or 
switch or, in at least one instance, by 
pressing times twice--before equals will 
produce the square. 

Likewise, if you don't have the recipro- 
cal feature, you'd substitute divide and 
then equals, though with some models 
you'd have to hit one of those keys 
twice. 


The case of the eccentric farmer 


Blame Albert W. Smith for this one. From 
Madison, Ohio, he sent us the suggestion 
on which the following puzzle is based. 

A farmer (who is odd, to say the least) 
one day plows the largest circle he can fit 
within a square one-acre field. In that cir- 
cle he marks out the largest square he can, 
and within that square the largest circle. 
He then fences off the largest triangle he 
can within the circle, and there turns his 
goat loose to graze. Over how many 
square feet can the critter roam? 

Working this problem you may find you 
need a trigonometric ratio or two. This 
can be frustrating if you don't have a trig 
table at hand or a scientific calculator to 
give them to you at the push of a but- 
ton. 

But it needn't be. Your ordinary, four- 
function calculator can produce any trig 
ratio you want. The routine is a little more 
tedious than the approximating method 
described in ""Calcu-letter" Баск in Janu- 
ary, but it's more fun. And, on top of that, 
itis absolutely accurate to as many places 
as your calculator can handle. 

The most interesting thing about this 
routine (or algorithm, as such processes 


are called) is that it follows the same steps 
that slide-rule calculators go through 
when you push their sine, cosine, and tan- 
gent keys. Using it can bring you a better 
understanding of how a tiny scientific cal- 
culator can supply every number- and 
then some-that you'd find in a bulky 
mathematics handbook. 


Sine on the dotted line 


Begin by expressing the angle in radians. 
If you know it only in degrees, you can 
convert it to radians by multiplying by pi 
(3.1415927) and dividing by 180. 

Then you use the successive steps of 
what is called a Maclaurin expansion to 
come closer and closer to the sine of the 
angle. The first term of the series is the 
angle itself, in radians. The succeeding 
terms are obtained by multiplying the pre- 
ceding one by the angle twice and divid- 
ing that by the next two integers. The 
terms are alternately subtracted and add- 
ed, to narrow in on the desired result. This 
will become clearer to you as you try to do 
it. 

Call the angle Z radians, expressing it as 
Z/1 for consistency with what follows. 
That is the first term in the series. 

To find the second term, multiply the 
first by Z twice and divide by 2 and 3. Sub- 
tract the second term from the first. 

The third term is found by multiplying 
the second term (not the result of the sub- 
traction) by the angle twice and dividing 
by the next two integers, 4 and 5. Add this 
result to your running total. 

Subtract the next term, found in the 
same manner. (You'll note that this term 
could also be described as Z to the 7th 
power over factorial 7 and the one that 
follows as Z9/9! So our running total could 
be written as 2/1 — 23/31 + 25/51 - 27/7! + 
29/91... .) 

Stop when, after a few steps, you find 
that the answer displayed is staying the 
same. You've found the sine to as many 
places as your calculator allows. 

Here, to eight places, are the first six 
terms of the Maclaurin series for the sine 
of 60 degrees: 1.0471976, .19139677, 
,01049450, .00027401, .00000417, 
.00000004. When duly subtracted and 
added to the first term, the total after six 
terms is .86602541. The next term will not 
change the result on an eight-digit calcu- 
lator, so you have found sin 60° to the ca- 
pacity of your calculator. 


Cosines, cosecants, and all that 


You could use another Maclaurin expan- 
sion to find a cosine, but maybe it's sim- 
pler just to remember that the cosine of 
any angle is the same as the sine of 90 
degrees minus the angle. So if you want 
cos 357, just calculate sin 55°. 

For the tangent—often needed in car- 
pentry- find the sine and divide by the co- 
sine. For cotangent, divide 1 by the tan- 
gent. For secant, divide 1 by the cosine. 
And for cosecant, divide 1 by the sine. 


PS calculator columnist Darrell Huff (P.O. 
Box AS, Carmel, Calif. 933921) is the author 
of How to Lie with Statistics, How to Take 
a Chance, and other works. He welcomes 
comments, solutions, and suggestions. 


STANADYNE 
GUARANTEES YOU 
WON'T HAVE TO 
LIVE WITH A DRIP. 


3-in-1 lathe center 


"RUE 


Chuck this combination tool in your metal lathe and 
choose from precision faceplate, screw center, or center- 
hole turning. The faceplate is а %" pipe floor flange. Turn a 
piece from %” steel rod and thread end with ¥” pipe thread 
to fit the flange. Center-drill the rod with a 2764” bit, then 
ream with а ¥” bit to within about 4" of the threaded end, 
and tap this section % x 13.—William Waggoner 


(SEE TEXT) Y" PIPE FLOOR FLANGE 


15" THREADED ROD, 9" LONG 


34" PLYWOOD | 12" 
27A" 
A. 
| 
É 184" > 
= 
5%" 
34" PLYWOOD y 


Don't be tempted into un- 
safe practices with your 
chain saw when working 
in the field without access 
to a sturdy sawbuck. You 
can improvise with this 
simple lightweight buck. 
Cut out of %"-thick exteri- 
or-grade plywood, the two 
pieces disassemble quick- 
ly for easy carrying and 
storage. 


When you install your own Stanadyne faucet, you 
know you're going to save yourself plenty of money. 


But you know something el 


too. That you can 


forget about the pesky problem of leaks and drips 
Because every Stanadyne faucet gives you a 


Watertight Guarantee. If your faucet de 


lops any 


leak or drip, we will supply FREE OF CHARGE the 
parts necessary to correct it for up to five years from 


the date of purchase 


Life ıs full of problems. But with Stanadyne, a 


drippy faucet won't be one 


of them. Stanadyne. A full — m 


line of faucets and stain 
less steel sinks. At hard 
ware, home center and 


discount 2 


Stores 


= 


ep 


ELYRIA, OHIO 44035 


SEPTEMBER 1979 | 51 


cerbiricale 


Accounting 


cerbiricaie 


Mechanical Engineering 


cerbiricabe — 


Civil Engineering 


MN: 
cerbiricate 


Production Management 


j 


(es) 
cerbiricabe 


Diese! Mechanics 


(ics) 
cerbiricate 


Quality Control Technician 


|! 
cerbiricabe 


Electrician 


кз" for Degree ЫЗ 
a 


Carpenter/Builder 


Machine Shop Technology 


First Class F.C.C. License 


Automotive Mechanics 


cenit? for Degree Sty, 
I 


Dip, 


for Degree 
qt А 
n 


Interior Decoration & Design 


Electrical Appliance Servicing 


CI 


Television Servicing 


cerbiricabe 


Electrical Engineering 


cerbiricate 


Chemical Lab Technician 


cerbiricate 


Dratting 


cerbiricabe 


Architecture 


— 
l 


cerbiricabe 


Administrative Assistant 


115) 


cerbiricabe 


Bookkeeping 


= 
cerbiricaie 


Motel Management 


FREE CAREER BOOKLET 


36 Ways To 
Help You Qualify 
For The Job You Want 


Send for a Free Career Booklet, and find out what Career Training in the field of your 
choice can do for you— with no obligation to buy anything, now or ever. 


T HOME, in your spare time, you can now earn the 

College Degree, Career Diploma, or Career 
Certificate that you may need at this time to help you 
qualify for the job you want. And you are invited to find 
out everything you need to know about the Career 
Program of your choice— with no obligation to buy 
anything, now or ever. 

Just check the Career Program that interests you most 
on the attached postpaid card. By return mail, you will 
receive a free career booklet with facts on the Program 
you have selected. 

Your free booklet will also include information on 
employment opportunities for the career field of your 
choice, as reported by the U.S. Bureau of Labor Statistics 
in the Occupational Outlook Handbook for 1976-1977. 


In addition, you will receive a free “Demonstration 
Lesson" that also lets you see for yourself why 
getting the career training you need most may now 
be easier than you think. 

When students enroll in these programs, their 
lessons and career training materials are delivered to 
their homes— and each lesson includes an “Open 
Book" exam. As the students complete their lessons, 
they mail back each exam for review. Correct 
answers are checked off, and students are told how 
to correct their wrong answers. Then the graded 
papers are returned to the students by mail. This 
kind of “Open Book" testing— which allows you to 
concentrate on learning instead of worrying about 
grades— has proven so successful for adults it is now 
used in many colleges. 

In short, your free *Demonstration Lesson" will 
allow you to see for yourself why graduates report 
that they enjoyed independent study for these three 
reasons: the freedom to learn at your own pace, in 
the privacy of your own home; the convenience of 
choosing your own study hours; and the opportunity 
to move ahead a step at a time, lesson after lesson, 
until you have earned the College Degree, Career 
Diploma, or Career Certificate that you may need at 
this time to help you qualify for the job you want. 


M postpaid сага is missing, send your name and address to: 


FREE CAREER BOOKLET 


Center for Degree Studies * ICS * International Correspondence Schools 
SCRANTON, PENNSYLVANIA 18515 


The Center for Degree Studies is Accredited by the 
Commission on Higher Education for the Middle States 
Association of Colleges and Schools— and authorized by 
the Department of Education for the Commonwealth of 
Pennsylvania to award College Degrees that afford you 
recognition as an Associate in Specialized Business or 
Technology. You are eligible for enrollment in the 
Center— no matter which City or State you now reside 
in— if you have a High School Diploma or Equivalent. 

ICS is an Accredited Member of the National Home 
Study Council, and authorized to provide career training 
leading to Career Diplomas and Career Certificates. 
Thus, while it's not possible for ICS or any other 
reputable college or school to guarantee jobs to its 
graduates— and employment opportunities differ from 
company to company and city to city— you will get the 
same high quality of training that ICS has been noted 
for since 1890. So students can enroll with confidence in 
ICS, secure in the knowledge that ICS is here to help 
them prepare for the career field of their choice— no 
matter which Career Program they select . . . regardless 
of past experience. 


When you receive your free career booklet and 
free “Demonstration Lesson" in the mail, you may 
want to show them to your employer. Please feel 
free to do so. You may also want to advise your 
employer that the ICS Industrial Training Division 
has special training programs and relationships with 
more than 3,000 companies, unions, and government 
agencies across the country— including corporations 
like Union Carbide, International Paper, 3M, 
Bethlehem Steel, U.S. Steel, etc. And note that if you 
decide to enroll in the Career Program of your 
choice— if you wish, your employer will be kept 
informed of your progress— so that your employer 
can better evaluate your effort and ambition should 
you be in line for a better job, or an increase in 
salary, etc. 


In short, the attached postpaid card offers 36 Career 
Programs designed to help you qualify for the job you want. 
And you can find out what the Career Program of your 
Choice can do for you— with no obligation to buy anything 
now or ever. 

So just take a moment to check your Career Program. 

Fill in your name and address. And mail the card today. 

Your Free Career Booklet and Free “Demonstration 
Lesson" will be mailed to you promptly. 


MAIL THE ATTACHED CARD* NO SALESMAN WILL CALL 


For your home computer: 


full-size 
printer kit 


Controls advance paper, manually select two print sizes. Top flips up for access. 


Low-cost kit does the 
work of expensive printers 


By BILL HAWKINS 


When you add a printer to your home 
computer you've made much more 
than just a smart typewriter—you've 
turned that electronic know-it-all into 
a "system" that can perform practical 
jobs for years to come. 

With a printer, for instance, com- 
puterized record keeping for the home 
becomes practical since you have hard 
copies of the transactions, all your 
Christmas cards can be addressed in 
minutes at the push of a button, and 
even an up-to-the-minute weekly 
shopping list can be typed up just be- 
fore heading to the market. Sound 
great? It'll sound even better when 
you find out there's a new printer 
available that costs a third of any- 
thing else with comparable quality. 
It's Heath's model H14, for just $595. 
You save money because you put it 
together yourself. 

In about 20 hours, you'll have a full- 
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size printer with impressive features: 
upper/lower-case characters; 80, 96, 
or 132 characters per line (software 
selectable); electronic line feed—up or 
down; and automatic top-of-form at 
the push of a button. 

Building the kit is simple. Heath 
has done its usual job of supplying 
enough information to keep even a 
novice builder alive and well. Prefab- 
ricated harnessing and single printed 
circuit-board construction keep the 
electrical building time to a mini- 
mum. You'll put more work—if you're 
as clumsy with wheels, springs, and 
pulleys as I am—into putting the me- 
chanics together. 

The mechanics are amazingly sim- 
ple, however. Compared to an electric 
typewriter, for example, the Heath 
printer is empty. And there are no 
critical assemblies that must stay in 
position throughout the life of the ma- 
chine. All of this is a plus for the H14 
since fewer components, especially 
fewer critical components, mean less 
wear and high reliability. 

The printer uses a standard %-inch 
black ribbon for printing. The print 


Single printed circuit board contains the 
electronics. Test button actuates a line of 
all 96 printable ASCII characters. 


REN ay A. 
ME E e 
Mechanics are amazingly simple. A 5x7 
dot-matrix print head scans across rib- 
bon, impacting dots that form characters. 


Printer accepts from three- to 9.5-inch- 


wide sprocketed paper. Top-of-form se- 
lector will work with any length. 


head moves straight down the ribbon 
for each line of type, and the ribbon 
advances each time. The result is a 
clean, even type with normal ribbon 
wear. That's fine, but there is a better 
way, I found: Two rollers stretch the 
ribbon in front of the paper; if you use 
a washer or two to make one roller 
slightly higher than the other, the 
print head will skew longitudinally 
across the ribbon rather than directly 
down it. The result is a longer lasting, 
fresher ribbon on each pass. 

Using the H14 is as easy as building 
it. The printer requires a serial port 
(data is sent to and from the computer 
serially), and runs up to a speed of 
4800 baud. (Handshake required 
above 110 baud.) 

An excellent buy, the H14 is from 
Heath Co., Benton Harbor, Mich. 
49022. Assembled version available 
for $895. EH 


"ha. 19 mg. "tar", 1.3 mg, nicotine av.per cigarette, FTC Repo Y 78 2 d CRM. REIS on gO со. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


1 $10 light bulb 
| saves energy, 
lasts 5 years 


TUNGSTEN 
FILAMENTS 


ARC 
TUBE 


prr 
GLASS 


ENVELOPE 
[ 


PLASTIC CAPSULE \ tè 


(CONTAINS BALLAST, Wa A 
CURRENT-CONTROL 
CIRCUITS) 


finishing his 


SCREW BASE —— 


" е 

5 still out back | Two bulbs in one? Plastic base contains 

half of the sawing. Ha. circuitry that regulates power to quartz- 

5 E „ - arc tube in upper bulb. Latter also con- 

" Harvey puts up with all kinds of aggravation from that tains incandescent filaments that provide 
chain saw of his. I wouldn’t. When my mule kept acting up, light when lamp is switched on. 


Isold him. Bought a John Deere Tractor the same day. 
Now that tractor never kicked or got feisty, so when it 
came time for me to get a chain saw, I went straight for a 


Would you buy a $10 light bulb? 
You'll be able to in 1981 if the General 
Electric Company’s plans go as sched- 


John Deere. , | uled. That bulb, says GE, will burn 
It was worth the money. It'll cut pretty near anything, 5000 hours (estimated life: five years) 
and it never snags up or bogs down like Harvey’s. Runs and use one-third the energy of exist- 


ing incandescent household lights. 
The bottom line is that you'll save 
money—over the five-year life, an av- 
erage of $20 for a two-way bulb that 
replaces standard three-way, 50/100/ 
150-watt bulbs. 

GE's “Electronic Halarc" bulbs are 
| essentially miniaturized versions of 
high-wattage metal-halide commer- 
cial and industrial lamps. GE says the 
up sucha sweat. quality of light produ by the bulbs 

A can be varied from soft yellow to 
кете 3 ems) ikea ere | bright white. R. L. Stepler 


smooth as silk, too. 
Truth is, I’ve gotten to where I feel like cutting a pile of 

wood is pretty near pleasurable. And I might 

even get myself a John Deere Log Splitter. 
But no matter how much fun cutting is, 


Istill prefer sitting. — , 
SpeciallywhenIcan TES ay 


hear old Harvey out there working 


е 
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Save energy, cut fuel bills...automatically! 


New Automatic Set-Back Thermostat 
Saves up to 30?6 on Your Fuel Bill! 


*Installs easily with a 
screwdriver 


e Exact wire-for-wire 
replacement for con- 
ventional thermostats 


*Sliding controls —no 
complicated keyboard 


*Digital readout of time 
and temperature 


*Quartz crystal ac- 
curacy, solid state 
reliability 


Now space-age technology can be put to 
work right in your home to save money 
on your heating and cooling bills and to 
save energy—with the computerized 
Sensor Automatic Thermostat. 


There never was a better time for the 
Sensor Set-Back Thermostat. Whether 
your heating system uses natural gas, 
oil, electricity, or any other fuel source, 
this unique set-back thermostat will 
save you money. 


Beyond the benefit of savings for you is 
the important national emergency of 
shortened fuel supplies. In the tradi- 
tional American way of solving our own 
problems, the Sensor Automatic Ther- 
mostat provides us all an opportunity to 
do our part. If every home in the U.S. in- 
stalled a set-back thermostat, the 
energy crisis could practically disappear. 


Total last winter's fuel bills and 
calculate what your savings will be in 
your region of the country. See how fast 
the unit will pay for itself! 


Energy Savings With Setback in Major Cities 


Percent Savings 
Night Setback Dual Setback 
(Night + Day) 
5*F 10*F SF 10°F 
City Setback Setback Setback Setback 
Atlanta 1% 15% 20% 27% 
Boston T 11 15 22 
Chicago 7 11 14 21 
Cleveland 7 10 14 21 
Dallas 1 15 20 28 
Denver 7 11 15 22 
Los Angeles 2 16 22 30 
Minneapolis 5 9 11 18 
New York City 8 12 16 23 
Omaha 7 11 13 20 
Pittsburgh 7 1 15 22 
St. Louis 8 12 16 23 
San Francisco E 14 19 26 
Seattle 12 17 24 


Washington, D.C. Н 13 18 25 
United States Department of Energy 
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Easy to install, easy to operate 
It can be installed by the novice do-it- 
yourselfer—with a screwdriver! Simply 
remove your old thermostat and replace 
it with the new unit, using existing wiring 
and working right at the wall. 


The outstanding operating feature of the 
Sensor Thermostat is the sliding switch 
setting controls. No complicated digital 
keyboard or dials—simply slide the 
levers to the desired temperature as you 
would on your current thermostat. 
Select the times to fit your household 
Schedule and that's all there is to it. 
Anyone can program the unit the first 
time around in a few seconds. 


For the family with working wife and 
School-age children, set week days for 
Тат. Qam. 4:30pm. 11pm. 
72* 72* 

62* 60° 62° 
comfort in the morning when you awake, 
savings during the day when no one is 
home, and back to your desired warmth 
when everyone returns for the evening. 
7:30 a.m. 11:30 p.m, 
72° 
62° 62° 
Week ends can be programmed to main- 
tain regular temperature throught the 

day when someone is home. 


Once you program the Sensor Ther- 
mostat there's no bother with daily ad- 
justments. Yet, it boasts great flexibility 
for re-scheduling any day without having 
to re-program the entire unit. 


In addition to saving fuel costs at your 
primary residence, the Sensor Ther- 
mostat is ideal for a small office or shop, 
week-end cabin, ski lodge, apartment in 
town—anyplace that you want to heat or 
cool for comfort when you are there and 
for economy when you are not. 


With the “дау skipper" feature, a simple 


Contemporary 


790 Maple Lane, Bensenville, Illinois 60106 


from $ 119” 


Pays for itself in just 
a few months 


*Enables you to do your 
part in saving energy 
during our national 
emergency 


e American made to make 
America strong 


*Practical way to save 
money, conserve enel 
and still be comfortable 


flip of one switch tells the system to 
stay in the night set-back setting for that 
day. Ideal for your home when you travel, 
for a cottage used only on week-ends 
and small offices and shops that are 
closed on Saturdays and Sundays. 


The demand for the Sensor Automatic 
Thermostat will be overwhelming. We 
have purchased the entire production 
available this fall, but we warn you that 
the supply is limited. First come, first 
served. And the sooner you install your 
Sensor Thermostat, the sooner you start 
saving energy for your country and fuel 
costs for yourself! 


In addition to the Dual Set-Back unit, a 
standard unit with single night set-back 
is available for homes that need steady 
temperature throught the day. 


Order now —enjoy the heating and cool- 
ing control system of the future that 
gives you a fuel bill of the past. Only 
$119.95 for the Sensor Set-Back Ther- 
mostat, $129.95 for the Dual Set-Back 
Thermostat. Available on 10-day FREE 
trial. Backed by Sensor's full one year 
warranty. Size: 112" x 32" x 4%". 


Credit Card Orders Call Toll Free: 


800-648-5600 
Operator No.48 
24 hours, 7 days a week 
Nevada Residents Call: 800-992-5710 
————————— 
Please send me: 
— Sensor Set-Back Thermostat(s) at $119.95 
1 (Item 0705) 
— Sensor Dual Set-Back Thermostat(s) at $129.95 
(Item 0706) 
Add $4.50 per unit for shipping and insurance. 
Illinois residents include 5% sales tax. 
| E Check or M.o. Enclosed 
О Please Charge My Credit Card: 
O Mastercharge O American Express 


О Visa C Diners Club О Carte Blanche 
| cara no. Exp. Date. 
1 Мате 
[| es 
City 
| State — Zip 
I signaturo 


Contemporary Marketing, Inc. 


790 Ю Maple Lane, Bensenville, IL 60106, 
c» 


E Sunpak Division, Berkey Morkeling Companies Box 1102, Woodside, N.Y. 11377 
О M 104 Chestnut St, Burbank, Ca, 91506 W in Canada: Sunpak Corporation of Canada, inc.. Ontario 


When you need some pull 


The MR-66 Rivet Gun is so easy to 
operate, you can do it with one hand. The 
unique slim design of the nose cone lets 
you get into the hard-to-reach areas easily. 
It has no-slip, easy grip handles and pulls 
all popular Ye", 5/52" and 3/1" aluminum апа 
steel rivets. 


Parker Manufacturing Co., Worcester, MA 01613 


Quick-change 
faucet 


Want to switch color accents in 
your bathroom? This unique ther- 
moplastic faucet can “change cos- 
tumes” fast as one-two-three, going 
from white to deep gold. Called the 
Aurora, and made by Bradley Corp., 
Menomonee Falls, Wis., it has a 
1000-month warranty against leaks. 


Knob and shell of faucets are inter- 
changeable. Knob unscrews from spindle. 


Shell then lifts free. Store it in case 
you want to shift back in the future. 


Underbody is held with single screw. 
Replacement parts go on inreverseorder. 


Pu Б 
M 
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Housings come in gold, avocado, white, 
and a chrome finish. Price: under $30. 


Award Winning Windert Watch * 


4-Alarm Chronograph 


with Unique Graphic Display 


* 2separate 24 hour 
automatic alarms 


In the past five years, electronic 
technology has turned the once staid 
watch industriy into an exciting array of 
timepieces. Contemporary Marketing 
has followed this trend carefully, par- 
ticipating in modern watch growth by of- 
fering new alarms and chronographs as 
they were developed. 


Now we have discovered—and are 
priviledged to market —the most unique 
modern watch of all. It combines all the 
desired and asked-for features—avail- 
able separately in other watches—into 
one timepiece! Take two minutes of your 
valuable time to read this message 
about a new watch that will be in- 
valuable to you. 


The Windert Wrist Secretary boasts the 
most exclusive combination of new 
timeplece features we have ever seen. In 
addition to two alarms, an hourly chime 
and a count down timer, the Wrist 
Secretary features a stopwatch and an 
extra-large display of hours, minutes 
and seconds or month, day and date. All 
attractively combined into a stylish, trim 
stainless steel back case—available in 
silvertone with matching stainless steel 
bracelet or goldtone with 5 micron gold 
case and bracelet. 


If you are ready to trade up from your 
traditional watch or single alarm—or 
want to modernize your watch wardrobe, 
the Winderet Wrist Secretary is the 
answer! 


The secret of the Wrist Secretary's ac- 
curacy and versatility is a quartz crystal 
(that amazingly divides each second into 
32,768 parts to maintain accuracy within 
5 seconds a month!) plus a mini- 
computer chip (a miniature computer 
that controls, directs and stores in 
memory all of the functions this unique 
watch performs.) 


Save $10! 


Special offer—only $29.95 (regularly $39.95) for 
Multi-function Personal Travel Alarm. Solid state 
powerhouse of precision timekeeping. Features 
two time zones, accurate electronic alarm, snooze 
alarm plus stopwatch. Backlight for night viewing. 
Deluxe carrying case. Runs on single AA battery 
(included). Only 4%"x2"x%". Fits 
everywhere—at home, on the road, in the car. 
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* Hourly 
Chime 


WRONO TIMER Mt 


FACIES 


The basic display, 
35% larger than 
other multi- 
function watches, 
shows you hours, 
minutes and run- 
ning seconds in 
easy-to-see 
numbers plus an 
AM and PM indicator. You don't need 
your glasses to check the time. To see 
the month, day and date in the same big 
easy-to-read figures, just touch a button. 
No re-setting necessary, it automatically 
adjusts for months with less than 31 
ays. 


There is total integration between the 
display and the five special functions. 
Each function (Alarm 1, Alarm 2, Chime, 
Timer, Chrono) is easily identified by the 
flashing, unique graphics on the display. 
When you press the Mode button to 
select individual functions, you know ex- 
actly what's happening. 


Alarm 1 and Alarm 2 are both 24 hour 
alarms that offer the benefit of a dual 
alarm system within any 24 hour period. 
You can use Alarm 1 as a wake-up call at 
7:00 AM and Alarm 2 as a reminder to 
take your medication before lunch. For 
the busy executive, the dual alarm 
system is a boon to keeping track of 
those important appointments. Each 


* Count down timer 
with chime 


"69" 


* Plus 
stopwatch 


alarm can be set at 5 minute Intervals. 


The unusual Chime alerts you to each 
passing hour on the hour. Provides a 
gentle reminder of each hourly segment 
throughout the day or night that can be 
activated or silenced as needed. It's a 
great conversation starter—or stop- 
per— that keeps you on schedule during 
your busy day without being a “clock- 
watcher.” 


Anew feature not available before is the 
Count Down Timer. Easy to set without 
taking the watch off your wrist, useful in 
a dozen ways each day—from timing a 
3minute egg to a 15-minute sales 
presentation to any event up to 12hours, 
59 minutes, 59 seconds. The chime 
signals each time your count down 
reaches zero. 


The 12 hour Chronograph, accurate to 
the second, times any event in business 
or sports. This useful stop watch rounds 
out the five special functions of the 
Wrist Secretary that make it the most 
sought-after multi-function watch 
available. 


*Developed by Windert, the only watch 
to be honored with the most innovative 
consumer electronics product "OSCAR" 
out of 1000's of watches displayed at the 
1979 International Summer Consumer 
Electronic Show. 


And we saved the best news for 
last—the amazing low price! Com- 
parable to the likes of a top-line Seiko in 
features, functions, accuracy and style, 
the Wrist Secretary (at 72 to % of the 
price) is only $69.95 (Silvertone) and 
$79.95 (Goldtone—5 micron gold). Add 
just $3.50 for shipping and insurance per 
watch. Comes in attractive presentation 
box, ready for gift-giving. Available on 
10-day FREE trial. Backed by Windert's 
One-Year Limited Warranty. 


Credit Card Orders Call Toll Free 
800-648-5600 


Operator No. 48. 
24 hours, 7 da week. 
Nevada Residents Call: 800-992-5710 
PITT ~N 
Silvertone Wrist Secretary at $69.95 (Item 0704) 


— Goldtone Wrist Secretary at $79.95 (item 0703) | 
{о ——Pro*Tel Travel Alarm Clock at $29.95 (Item 


| Add s300 per Travel Alarm Clock and 3350 por | 
watch for shipping and insurance. 


Minols residents include 5% sales tax. 1 
О Check or М.О. Enclosed 
| с Please Charge My Credit Сага: | 
O Mastercharge C) American Express 
О Visa О Diners Club О Carte Blanche 
| card wo. Exp. Date. 
1 Мате |) 
| Address 
City l 
| State Zip l 
| Signature — — | 
1 Contemporary Marketing, Inc. і 


790 Maple Lane, Bensenville, IL 60106 
\ PSMC-244 O1979CMI246 J 


“SAY, SIMOKEY—" 


Aclinic on cars by Smokey Yunick, America’s most famous mechanic 


Idle speed too high 


Recently | installed a Motorola breaker- 
less electronic ignition on my ‘72 Pinto. | 
followed the manufacturer's instructions 
carefully, installed new plugs, wires, dis- 
tributor cap, air filter—and l've cleaned my 
carburetor inside and out with STP spray 
cleaner for tiptop performance. Using 
regular gas, | timed the engine at six de- 
grees according to specs. From the mo- 
ment | rotated my distributor for six de- 
grees, | noticed an increase in rpm—from 
750 (called for in specs) to 1000. | tried to 
decrease rpm at the carb using both air 
and idle-speed screws. My idle screw has 
no effect now since it doesn't touch and 
can be removed. The only way | could de- 
crease it to around 800 rpm was to set my 
timing to zero degrees, giving me poor 
performance and decreased gas mileage. 
Any suggestions for a hyper pony? 

Jack Botras, Seattle, Wash. 


You're getting too much air at so-called 
idle. Either the throttle plate is open too 
far because of improper fit, or you have an 
air leak in the induction system (faulty 
manifold gasket, leaking vacuum oper- 
ated accessory, etc.). First, though, look 
down at the carburetor with the throttle 
closed and see if the throttle plate fits. 


Roaring noise 


1 recently purchased a new 1978 Pontiac 
LeMans with automatic transmission, 
power steering, power brakes, and a 231- 
inch V6 engine. The car makes a roaring 
noise at speeds above 50 mph. My foot 
also senses a slight vibration on the floor 
when the noise starts. The noise is more 
noticeable during acceleration and main- 
taining speed than when slowing down. 
The dealer has not been able to cut down 
the noise. Is this a normal engine noise for 
this kind of car? If not, what could | look for 
to quiet it down? 

Julius Atarsi, Alpha, N.J. 


l'd say it vibrates more than a V8 or 
straight 6, but not much more. Look for 
the roar to be air-cleaner or exhaust-sys- 
tem connected. 


Is dual exhaust better? 


We have a 1973 Winnebago with a Dodge 
truck 413-c.i.d. engine. It weighs 8000 Ibs., 
and we are getting 8.2 mpg. The muffler 
will need to be replaced soon. Should we 
replace it with two mufflers? Would the 
decreased back pressure cause the valves 
to burn? Would you expect any increase 
in gas mileage, or increase in power? 
Red Rekstad, Webster, N.Y. 


64 | POPULAR SCIENCE 


If the original equipment was properly 
sized, l'd guess nothing would happen 
with two exhaust systems. The only per- 
son who would know is one who has tried 
it. Changes to the intake or exhaust side of 
the engine are too interrelated with the 
camshaft, compression ratio, fuel-load 
power curve, temperature, and altitude to 
answer with a flat yes or no. But I'd expect 
very little either way. 


Heating oil for diesel? 


What are the consequences, if any, of 
burning home heating oil and/or jet fuel in 
my diesel Rabbit? 

J. Bertagna, Wescosville, Pa. 


Use home oil for a short period of time 
and your Rabbit will develop injector trou- 
ble. Jet fuel will probably run better. But 
unless you have an unusual source, jet 
fuel is kinda expensive. 


Pros and cons of Rabbit diesel 


Since we must all get used to a new con- 
cept in automobiles, | suggest you think 
seriously about the advantages of driving 
a small car with lower horsepower. We 
have had a diesel Rabbit since January. 
We drive it here in town, on the road, to 
the Ouachita Mountains—and it has per- 
formed well, and gets 46 miles per gallon! 
Think of it! 

llene Spurgeon, Greenville, Miss. 


Inever heard a guy knock an Edsel till after 
he got rid of it. My personal car for the last 
three years has been a yellow gas Rabbit. | 
bought it new and І like it. The first Rabbit 
diesel in Daytona was ordered for me; my 
opinion is that it's a loser. 


Wants the right new car 


I will be retiring this year, and I plan to buy 
a 1980 model car—probably my last new 
car, so | need to make it a good one. | am 
presently driving a 305-c.i.d. 1977 Impala 
four-door that | like fine, but | am thinking 
of trying for better gas mileage and still 
staying with a full-size car. | have been 
thinking about an Olds Delta 88 with the 
260-c.i.d. V8 engine, or the 301-c.i.d. V8 
engine, or a Buick with the turbocharged 
V6. What do you suggest? 

Robert W. Gibeau, Mannsville, N.Y. 


I'd buy a turbocharged V6 Buick in the 
smallest, lightest model | could get. Let 
me qualify that just a little: Whatever you 
buy should have no major changes that 
haven't been in at least one previous 
model year. A person who is about to 
retire shouldn't get in the research 
business. 


Backfiring through carb 


| have a 1974 Plymouth 400 c.i.d. with a 
two-barrel Holly. When | start the car, | 
have to let it idle for four or five minutes, 
then let it sit about the same time before | 
start out. It backfires through the carbure- 
tor and will stall unless | do this. Even 
then, | have to be careful for several miles. 
This car has been to the dealer, other me- 
chanics, and to a special carburetor shop. 
The plugs, wires, and timing were okay. 
They boiled out the carburetor, installed a 
complete carb kit, new fuel pump, PCV 
valve—everything set to specs. | have 
45,000 miles on it, and have foughtthis for 
almost two years. What next? It is dan- 
gerous in traffic. 

John Taylor, Chickasha, Okla. 


Your problem sounds like not enough 
choke, and mostly the carburetor far too 
lean in the accelerator pump, off idle, and 
intermediate metering areas. Almost ev- 
ery time you have spitting and sneezing in 
a carb, you have a lean condition. 


Wants to mix own fuel 


Taking our "Eastern" 240D Mercedes 
over the Rocky Mountains (near Denver) 
is a chore. The diesel goes slower and 
slower, and burns blacker and blacker as 
we go up. How about adding 25 percent 
gasoline just before hitting the moun- 
tains? 

Carlos Whiting, Silver Springs, Md. 


/ know home-brew fuels can perk up a 
rich, underpowered, or worn-out diesel, 
but I don't recommend it except in emer- 
gencies. When you put a 25175 mix in the 
tank, how does the engine see it percent- 
age-wise? The difference in Btu content, 
flame speed, and lubricating values is 
very different. 


About those Toyota trucks 


| was seriously considering buying а 
Toyota pickup until | read your negative 
comment in a past issue of POPULAR 
Science. Which of the Toyota pickups, if 
any, do you recommend? 

Richard E. Hoffman, Cinnaminson, N.J. 


1 got lots of flak about that answer. But 
didn't the man ask what's the toughest 
pickup? Normal use is one thing—rough is 
another. 

For standard roads Toyota is okay. How 
it stacks up with other Japanese or U.S. 
pickups І really don't know. But on hard, 
substandard roads I've seen them fall 
apart like you wouldn't believe. | qualify 
that some: So did Chevys, Dodges, every- 
thing else except Toyota Land Cruisers 
and beefed-up Fords. 

1 have no reason to knock any pickup or 
praise another but l've seen the real-life 
test. | gave it to you dead straight. 


Cooling question 


For several years my employer has re- 
quired that an aftermarket product 
known as "Super Cooler” be added to ev- 
ery car purchased for the company's 
fleet operation. 

The local supplier for "Super Cooler” 
claims that by closing the cooling system 
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to oxygen exposure, corrosion is virtually @ 
eliminated and thus cooling capacity over 
the years is both enhanced and main- 
tained. He says that by equalizing water 
pressure throughout the engine, gas mile- 
age may be increased. 
Russell Rau, Houston, Tex 


If you keep oxygen out of the cooling sys- 
tem, it will stop corrosion. Water pressure 
the same everywhere means coolant is 
the same temperature everywhere. I've ® 
never seen anything better than water for 
cooling, except a saline water. 
/ never saw a mass-produced engine 
with even coolant temperature; therefore 
uneven pressure exists. Never saw an en- 
gine that didn't have some corrosion in- 
side. 
Never saw anything that handled corro- 
sion across the board, nor do I believe it 
exists. But | know that local water condi- tn X GTC) 
tions vary tremendously, and it's possible 
in a given location that the right chemistry 
in the cooling system could be one hell of gi 
an advantage. 


" J wich uGHTS #5 
About oil coolers | Viceroy! 
When towing a trailer, it's recommended 


that the transmission oil be cooled __ 100 y 
Should you also cool the engine oil? I've 

heard that this will give more life to your 

engine. Is this true or false? 


Dunwood Thomas, Oregon City, Ore. 7242) 
Oil coolers will add to transmission life in 
heavy service. Oil temperatures about 300 


degrees F in a transmission are trouble. VICEROY 

And oil temperatures over 270 degrees in 
engines are trouble; over 300 degrees isa 
disaster. And it's right around the bend 
unless we go to a synthetic oil. Some syn- 
thetic oils can stand temperatures up to 
800 degrees F. 


About identical models 


I'm sure this question has been asked be- 
fore, but I'm gonna ask it again. Why does 
Chrysler make two considerably identical 
models such as the Volare and Aspen, Ho- 
rizon and Omni, etc.? And speaking of the 
Omni, | heard VW makes some of the 
parts for it. True? 

Adam Barone, Lakewood, N.Y. 


Modern business experts suspected 
Americans were impulse buyers that 
didn't really study specs very close and 
were influenced by cosmetics. So GM, 
Ford, and Chrysler gave 'er a try and 
found it works. Now if what's in the box is 
good it saves lots of money. 

Omni does use a few minor pieces from 
VW-—just engine and transaxle. 


Using too much oil 

| bought a 1977 Chateau Ford Van 250 y? 

with a 460-c.i.d. V8 motor with Cruise- | 

O-Mate. | now have 15,000 miles on ۰ [4 9 

it, all of them driven in a normal 

“ee e rich low tar. 
My problem is oil consumption. On ۰ 

a trip of 2600 miles, | used five quarts Kings and 1005. 

of Quaker State Deluxe oil 10W-40HD, 

which | have always used. | took the 


van back to the Ford agency and they 
checked it over but could not find the 


Warning: The Surgeon General Has Determined 


9 mg. “tar”, 0.8 mg. nicotine That Cigarette Smoking Is Dangerous to Your Health. 
av. per cigarette by FTC method. 


Automotive 
trouble-shooting 


quiz- 


match wits with the 


diagnostic champs 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 Where do the spark- 
plug wires go? 


It's time to replace the secondary wir- 
ing on your car's engine, an in-line six 
from Detroit. One Saturday, you and a 
friend tackle the job. Just as you're 
about to start, the phone rings. You go 
in to answer it. 

When you come out, you find your 
friend has been busy. He has removed 


DIRECTION 


FIRING ORDER 


1-5-3-6-2-4 
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all the spark-plug wires, except the 
one to number-six cylinder. As you 
walk over, he looks at you sheepishly 
and points to the five spark-plug ca- 
bles lying on the ground. 

“I think I made a mistake,” he says. 
“I removed five wires before I realized 
I don't know which ones go where." 

"No sweat," you tell him. You re- 
move the distributor cap and have 
him bump the starter to see the direc- 
tion the rotor turns. 

Then you look at the intake mani- 
fold (or shop manual) for the firing or- 
der. It's 1-5-3-6-2-4. 

Number-six wire is still in place. 
Now that you know the direction of 
rotor rotation and the firing order, 
you're ready to connect the new wires 
properly. 

Using the accompanying drawing, 
show with a pencil where you would 
attach the new wires. 


2 Engine won't crank 


Your 1974 Plymouth wouldn't start 
this morning. Turning the ignition 
Switch to the crank position produced 
nothing. 

First you check the battery. A volt- 
meter across the battery's positive 
and negative posts reads nearly 13 
volts, as a fully charged battery 
should. So you know the battery is 
okay. 

Battery terminals and cable ends 
are clean and connected tightly. All 
the lights and dash gauges are work- 
ing properly, which means current is 
reaching the switch (dash gauges 
wouldn’t work otherwise). 

With the headlights on, you have a 
friend turn the ignition key to the 
start position and observe the head- 
lights. They do not dim, nor is there 


STARTER 
SWITCH 


A-ENGINE C- TEST LIGHT LIGHTS 
CRANKS WHEN SWITCH 
IS TURNED TO 


CRANK POSITION 


B-NO 
CRANKING 


D- ENGINE DOES 
NOT CRANK 
any noise. If the starter solenoid were 
engaging, it would make a clicking 
sound. And if the starter were draw- 
ing current, the lights would dim. So 
you know that current is not reaching 

the starter. 

Is the starter motor bad? Connect- 
ing a remote starter switch at the SOL 
and B terminals of the starter relay 
(drawing A) and pressing its button 
causes the engine to crank (with 
transmission in park), so the solenoid 
and starter are good. 

Connecting the remote starter 
Switch between terminals B and I and 
actuating it produces no cranking 
(drawing B). You have bypassed the 
ignition switch by doing this—is the 
ignition switch bad? 

To check it, you touch a test lamp to 
the I terminal wire (removing the I 
wire from the terminal first), and 
Continued 
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Automotive quiz 
[Continued] 


ground the light (drawing C). When 
you have a friend turn the ignition 
switch to the crank position, the test 
lamp lights, so you know switch and 
wiring are okay. 

Now you're pretty sure of the cause 
of the problem. But there's one last 
check—the neutral safety switch. 

You connect a jumper wire between 
terminal G and ground, bypassing the 
neutral safety switch (drawing D). 
Again you actuate the remote starter 
switch, connected between terminals 
B and I. The starter motor does not 
crank. So you know the cause is not 
the neutral safety switch. (If the en- 
gine cranked, you'd know you had an 
open neutral safety switch.) 

Now you can identify the culprit. 
Name it. 


3 Engine cranks, 
but won't start 


Removing each spark-plug wire from 
its plug and holding it a quarter-inch 
from ground while the engine cranks 
produces a strong blue spark (on Ford 
cars with electronic ignition, check 
the shop manual for the procedure on 
disconnecting spark-plug wires while 
cranking). 

Spark-plug wires are connected in 
the proper firing order. You know that 
because you've checked them against 
the diagram in your service manual 
which shows proper hookup. 

The spark plugs are not fouled and 
are gapped properly. 

Manifold vacuum at cranking is a 
steady pulse at three inches, so rings, 
timing chain, valve train, and general 
mechanical condition of engine are 
good. 

Battery voltage is 10.1 volts while 
the engine is cranking. That means 
the battery and cranking circuit are 
okay. And the engine cranking speed 
sounds good. It's spinning fast enough 
to start. 

Obviously the ignition isn't the 
problem. Neither is compression. So it 
must be fuel. 

When you remove the top from the 
air cleaner and peer down the carb as 
you move the throttle linkage, you see 
no fuel squirt from the discharge noz- 
zles in the carb throat. 

Maybe the fuel pump is the culprit. 
Testing reveals it's not, however. 
Cranking for 30 seconds produces one 
pint of fuel. And fuel-pump pressure is 
four psi. 

You remove the fuel filter at the 
carb inlet, place a clean tight-fitting 
hose over the filter's inlet end, and 
blow through the hose (to keep from 
getting gas on your lips). You feel no 


air coming out the other end of the 
filter. 
What's wrong? 


4 Engine starts, but lacks 
power at all speeds 


Your V8 has breaker-points ignition. 
It's been 10,000 miles since the last 
tuneup, and it's time for another one. 
You're busy at the moment and don't 
have time to do it yourself, so you take 
it to a local garage. When you get the 
car back, you find that the engine is 
considerably down on power. 

Performing a power-balance test, 
you find that as each cylinder is can- 
celed out, engine rpm drops by around 
40 rpm. So you know each cylinder is 
doing its share of work. 

A check of all the vacuum hoses re- 
veals that they are all properly rout- 
ed. They are all tightly connected, and 
there are no visible cracks in any of 
the hoses. A vacuum leak at a hose or 
elsewhere isn't the problem. 

With the engine idling at the 
maker's specified rpm, you hook up a 
vacuum gauge to a tap at the intake 
manifold. The gauge reads a steady 14 
inches of vacuum. Aha! Now you know 
what's causing the lack of power. 

What? 


5 Left front headlamp 
doesn’t light on high beam 


Both headlights operate properly with 
the dimmer switch on low beam— 
which means the low-beam circuit is 
okay. It also indicates that the ground 
for the headlight circuit is good (if it 
were bad, neither light would burn). 

With the dimmer switch in the 
high-beam position the right front 
headlight works properly. So you 
know the dimmer switch is okay. 

A 12-volt test lamp lights when it is 
touched to the high-beam terminal of 
the left headlight socket. 

What's the problem? 


6 Erratic starting 


One morning you get in your car to 
start it, turn the key, and there’s a 
clicking sound from under the hood. 
But the engine doesn’t crank. You re- 
lease the key and try again, and the 
engine cranks and starts as usual. 

You forget the incident until a cou- 
ple of days later, when it happens 
again. You turn the key to the crank 
position and get a clicking noise. On 
the third try the engine cranks and 
starts normally. 

That evening at home it happens 
again. You raise the hood and have a 
friend turn the key to the crank posi- 
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STARTER-MOTOR TERMINAL 


STARTER 
MOTOR 


BATTERY 


tion. With the hood raised you deter- 
mine that the clicking noise is coming 
from the starter assembly. Time to put 
on your Dick Tracy hat. 

First you check the battery with a 
hydrometer. Specific gravity of each 
cell is about 1.265. Okay, the battery 
is charged. But how is it under load? 

To find out, you remove the high- 
tension lead from the ignition coil and 
ground it. Then you hook a voltmeter 
across the battery posts. Cranking the 
engine for 15 seconds produces a 10.3- 
volt reading on the voltmeter. So you 
know the battery is in good shape. (A 
weak battery could cause the clicking 
noise, because it isn't strong enough to 
keep the solenoid engaged while the 
key is in the crank position. In this 
situation the solenoid can rapidly en- 
gage and disengage, producing a se- 
ries of clicking sounds.) 

Maybe there's a break in the igni- 
tion switch or the wire that runs from 
the switch to the starter solenoid. To 
check, you connect one lead of a 12- 
volt test lamp to a good ground and 
the other lead to the 8 terminal of the 
starter solenoid (drawing A). When 
your friend turns the ignition key to 
the crank position, the clicking sound 
comes from the starter assembly, but 
the test lamp lights. So you're getting 
voltage to the starter solenoid. Igni- 
tion switch and wire are okay. 

Now you're getting somewhere. 
You connect one end of a booster cable 
to the positive post of the battery. You 
hold the other end close to, but not 
touching, the starter-motor terminal 
of the starter. You tell your friend to 
turn the ignition switch to crank. He 
does, and the clicking occurs again. 
He turns the switch off. You connect 
the booster cable to the starter-motor 
terminal, and the starter motor spins 
immediately, but the engine doesn't 
crank (because you have bypassed the 
solenoid)—drawing B. 

Continued 
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Automotive quiz 
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The problem is solved. You now 
know what must be replaced. What? 


7 Engine runs rough 
and lacks power 


One evening when you get home from 
work you notice that the engine seems 
to be running rough. With the engine 
idling, you raise the hood. The engine 
is visibly shaking—not smooth and 
steady, as you remember from the last 
time you watched it idle. 

A compression check reveals that 
all the cylinders are within specs. All 
the vacuum hoses are routed properly, 
are securely connected, and have no 
visible breaks. 

A power-balance test indicates that 
number-five cylinder is bad. When 
you cancel out cylinder five with the 
engine idling, no rpm drop is noted. 
Canceling each of the other cylinders 
causes a drop of about 40 rpm. 

Holding the number-five spark- 
plug wire (with a pair of insulated 
spark-plug-wire pliers) about a quar- 
ter-inch from ground, while the en- 
gine idles, produces no spark. 

A visual inspection of the distribu- 
tor cap reveals no cracks, corrosion, or 
other problems with the cap. 

Removing number-five spark-plug 
wire from the distributor and connect- 
ing the leads of the ohmmeter to both 
ends of the wire gives an infinite read- 
ing on the ohmmeter scale. 

What's causing the engine to run 
rough? 


Answers 


1 In-line six-cylinder engines made 
in America are all numbered 1-2-3- 
4-5-6. The number-one cylinder is 
the one up front, behind the fan. So if 
you know the direction of the distrib- 
utor rotation, the firing order, and 


70 | POPULAR SCIENCE 


where any one wire connects at the 
distributor and spark plug, you can 
connect the rest of the wires in the 
proper order. 

In this case you know where num- 
ber-six wire is connected, and the di- 
rection of rotor rotation is clockwise. 
So with a firing order of 1-5-3-6-2-4, 
the wire tower on the distributor next 
to tower six (moving in a clockwise 
direction) has to be two, the one next 
to two, four, and so on. The wires 
should be hooked up as shown in the 
accompanying drawing. 


2 A bad starter relay is the culprit. 
It must be replaced. 

With a good relay (see accompany- 
ing drawing) and the gearshift lever 
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in park, when you turn the switch to 
the crank position, current flows to 
the I terminal through the coil and 
through the neutral safety switch to 
ground. This creates a magnetic field 
that magnetizes the metal rod in the 
center of the coil, which pulls the 
points closed. Now battery current 
flows through the points to the sole- 
noid terminal and on to the starter so- 
lenoid, actuating the starter solenoid 
and causing the starter to crank. 

In your trouble-shooting you found 
that the ignition switch, starter, start- 
er solenoid, and neutral safety switch 
areokay. And you know there's plenty 
of current available for cranking. 

Yet placing a remote starter be- 
tween terminals B and I on the starter 
relay produces no cranking—which 


means that the starter relay is not 
working. 


3 The fuel filter is clogged. Replace 


it with a new one. 


4 Retarded ignition timing is the 
cause. When the car was tuned up, ig- 
nition timing was not adjusted proper- 
ly. The cure is to advance the timing 
to the maker's specs. 

The tip-off was the low reading on 
the vacuum gauge. A good-running 
engine at idle will produce a steady 
reading of between 17 and 21 inches 
on a vacuum gauge. A low but steady 
reading on the gauge, such as 14 
inches, indicates retarded timing (as- 
suming that vacuum hoses are routed 
correctly and tightly connected—as 
they are here—and you have no air 
leaks). 

Why does retarded timing produce a 
lower vacuum reading? 

Primarily, say automotive engi- 
neers, because the engine is less effi- 
cient with the timing retarded. If tim- 
ing is sufficiently retarded, the fuel/ 
air mixture is ignited too late for max- 
imum pressure to develop in the cylin- 
der—which means that for a given 
throttle opening, the engine will run 
slower. So the throttle has to be open 
wider to achieve the specified idle 
rpm, and as the throttle opens wider, 
vacuum drops. 

Even if the throttle isn't opened 
wider to bring the engine back up to 
specified idle rpm, vacuum still drops, 
for basically the same reason: The en- 
gine is less efficient. You can easily 
see this happen if you hook a vacuum 
gauge to your intake manifold and re- 
tard the ignition timing while the en- 
gine is idling. 


5 The high-beam filament in the 
headlamp is bad, of course, and a new 
headlamp is needed. Since the head- 
light system checks out, and your test 
light shows you have current at the 
high-beam socket, the only link left is 
the headlight high-beam filament. 


6 The starter solenoid. When you 
connected the booster cable directly to 
thestarter and the starter began spin- 
ning, you bypassed the solenoid. Ev- 
erything checked out up to the sole- 
noid, and the starter is okay. There- 
fore the solenoid is bad. Replace it. 


7 An internal break in the spark- 
plug wire. The infinite reading on the 
ohmmeter cinches it. The cure? A new 
spark-plug wire. ui 
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$200,000-Plus STAIRWAY-1O0-STARDOM SWEEPSTAKES 


$50,000 CASH and a chance to GUEST STAR 


ON TV'S HAPPY HIT, "LOVE BOAT’! 


FOR 10 LUCKY WINNERS, WE'VE GOT $50,000 CASH! 
A $15,000 PORSCHE! 3-$7,500 AUDI FOX’S! 5-$2,100 
COLOR TV/VIDEO RECORDER & CAMERA COMBOS! 
AND 10 HOLLYWOOD SCREEN TEST TRIPS FOR 
TWO, ANY OF WHICH COULD LEAD TO STARDOM! 
And that's just the beginning! There will be 3,460 prizes in all witha 

value that tops $200,000. Plus an extra $2,500 cash for one deadline- 
beating entrant. Every prize will be awarded, and there's nothing to buy. 
So enter the sweepstakes now. It could be your first step on the 

“Stairway to Stardom”! 
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3 WINNERS: А $7,500 Audi Fox! The 5-passenger family f Ez ER 
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produce your own specials! View them on Wards 25-inch { сч credit record іп accordance with your established credit policy with the understanding that upon 
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The Montgomery Ward Auto Club 


HERE'S ALL YOU DO: 


Montgomery Ward Auto Club 
$200,000-Plus Sweepstakes 
P.O. Box 60200 

Chicago, Illinois 60660 


reimburses members for emergency 
road and towing service up to 
$50 per call. 


Can any other auto club 
. match that? 


No! Not another in the world! 


No other auto club-anywhere—comes even close to our ultra-generous 

up to $50 reimbursement! The Montgomery Ward Auto Club (MWAC) doesn't 
care which garage or service station you use. We don't care if you're behind 
the wheel at the time or your spouse is. We don't even care whose car it is 
—yours, a friend's, a rental car. In all these cases, you get back up to $50 per 
service call from ММАС! (1) A fantastic benefit... and it's only the beginning. 


Place 
Postage 


Here 


Crerrrr eee eee eere rere reer rere reer reer К errr eer errr rere! 


OFFICIAL RULES—NO PURCHASE REQUIRED Montgomery Ward Enterprises $200,000-Plus Sweepstakes 


1. Return the Official Entry Form and check either YES or NO; either way you are eligible to win a prize. 

2. Your individual sweepstakes number(s) will be matched against the list of winning numbers selected by 
computer under the supervision of Ventura Associates, Inc., an independent judging organization, whose 
decisions are final. All entries must be received by April 30, 1980. 
3. In the event that all prizes are not claimed, which is likely, random drawings will be held from among all 
remaining Official Entry vouchers received to award all prizes. Special drawings will be conducted to award 
extra promptness prizes. Media for Sweepstakes and method of entry may vary. One major prize to a family. 
Taxes on prizes are the responsibility of winners. No substitution for prizes, except that winners of prizes 

can elect to claim any comparable prize offered in creative variations of this Sweepstakes. Comparable prizes 
may vary, but the total value of the prize offer remains the same. 
4. LOVE BOAT: Screen test for any member of the winner's immediate family over age 16 at the option 
of the winner. In the unlikely event that “Love Boat’’ is not in production at the time of prize award, the 
winner will have the opportunity to screen test for another network TV series. 
5. Sweepstakes open to licensed drivers only, except employees and their families of Montgomery Ward and 
its controlling organization, Ventura Associates, and their respective affiliates and agents. Offer void wherever 
prohibited by law. Sweepstakes participation via entry blanks distributed through retail stores is void in 
Howard County in Maryland. All Federal, state, and local regulations apply. 
6. For a complete list of major prize winners, send a separate self-addressed, stamped envelope to 
Montgomery Ward Enterprises Sweepstakes, c/o Ventura Associates, Inc., Box 7540, Westbury, NY 11592. 


MWAC REFERENCES: (1) Limited by law to $25 in Virginia and North Carolina. Taxicabs and commercial 
trucks excluded. (2) Limited by law to $100 in Virginia. (3) Limited by law to $300 in AZ, $100 in MT and to 


$200 in 20 states as shown in Membership Handbook; not available in CA. (4) By law not available in 


Kentucky. (5) By law limited to property damage collection only in NY. (6) By law not available to New York 


residents. Limited to $300 in North Carolina. (7) Not available to residents of North Carolina. (8) Not 
now available in Wisconsin. 
Coverage is provided to MWAC under Policy No. GLA-2013-1 through Forum Insurance Company, 


140 South State Street, Chicago, Illinois 60603; or MWAC-0001-1 through Montgomery Ward Insurance 


Company, 140 South State Street, Chicago, Illinois 60603 for Illinois residents. 


———————— 


ММАС looks after you in all kinds of ways when you 
take to the road! 

Up to $300 emergency travel expense money will see you 
D when collision disables your car 50 miles or more 


from home and within 3 days of the collision. (2) $500 
arrest bond (3) and $10,000 bail bond ME you and 
PAM if you're ever in serious trouble as a motorist. 
‚000 auto theft reward is offered for information leading 
to the arrest and conviction of the thief. $500 for legal 
action against uninsured motorists. If you or your spouse 
are injured or your car is damaged by a motorist who does 
not carry auto liability insurance, we'll reimburse ee up to 
$500 for attorney's fees if you decide to take legal action. 
(5) Up to $1,000 hit-and-run reward for information leading 
to the arrest and conviction of any hit-and-run driver who 
injures you or your spouse or damages your automobile. 
Up to $500 for legal defense enables you to choose your 
own lawyer and defend yourself in court against any traffic 
violation. (6) There's a lost key service. And 24-hour 
toll-free emergency phone service any time you need help 
or information, anywhere in the U.S., any day, any night! 
Can any other auto club match these superior benefits? No! 


MWAC protects you better than any other auto club! 
You and your spouse are covered by $5,000 in all-risk, 
no-exclusion accidental death and dismemberment 
rotection. (7) This coverage pays off no matter what. 
‘ou're covered against any kind of accident—even if you 
drive a racing car or pilot a plane! Can any other auto club 
beat this? No! 


For personalized trip routing, MWAC really shines! 
Call our toll-free “hot line” number, tell us your 
destination, and we get back to you fast with a 
custom-tailored Tour Book full of maps, guides, games— 
all free. We even offer our members free instant weather 
information by phone, covering 72 major U.S. cities and 
areas! Does any other auto club go to such lengths to 
please? None that we know of! 


MWAC, and only MWAC, saves you up to $1,000 on 
every new car you buy! 

Our optional, low-cost New Car Pricing Service (8) puts 
you in a position to buy just about any new car, equipped 
exactly as you want it, for only $125 over dealer cost. 
(Details in your MWAC Member's Kit.) But that's just one 
way MWAC members save. 

You get up to 20% off on Hertz and Avis car rentals. You 
get 10% off the room rates in over 6,000 fine hotels and 
motels. You get important vacation discounts and | 
merchandise offers through MWAC's informative full color 
Auto Club News magazine. And... 

YOU EVEN SAVE ON AUTO CLUB DUES! You pay only $2.75 
a month—and that covers every car you and your spouse 
Grive. Many clubs charge additional fees for each car and 
separate fees for spouse e What's morê, you're 
free to cancel membership any time you wish. 
MEMBERSHIP IN THE MONTGOMERY WARD AUTO CLU! 


As a Charg-all customer, you'll be “family” at over 2,500 
Wards sales facilities nationwide. You'll choose from 
fantastic fashion selections for every member of the family, 
Stupendous assortments of everything you want and need 
for home and car. 

As a Charg-all customer, you'll be able to handle your 
account your way. You may pay when billedorstretch 
your payments over months and months. It's up to you. 
And as a Charg-all customer, you're eligible for 
membership in the Montgomery Ward Auto Club. 

It costs nothing to open a Charg-all account. Just fill in 
the credit application on your Sweepstakes Entry (other 
side). Be sure to check the MWAC box if you want to 

join the auto club. Then, as soon as your application is 
approved, your MWAC membership goes into effect. 


| : 


PS| Whats News 


opular 


cience 


The spark plug illustrated on our cover is 
not something you'll soon be able to buy, 
put in your present car engine, and double 
your mpg. It is one part of one research 
project among many now going on 
around the country. This new wave of re- 
search is aimed at better understanding 
the basics of how hydrocarbons ignite 
and burn in an internal-combustion en- 
gine. With the new knowledge, engineers 
should be able to build engines with a less 
finicky appetite for the kind of fuel they 
will accept. The new performance criteri- 
on will be miles per barrel of crude, or 
shale oil, or tar-sand extract. This isa new 
beginning, since most fuel-economy re- 
search to date has been based on the use 
of high-octane gasoline. 

It takes years to build the kind of knowl- 
edge base required, so don't look for an 
overnight revolution. This kind of careful, 
responsible research doesn't make the 
sensational headlines so dearly loved by 
newspaper and TV reporters. Every time 
we have a gas shortage, the con men and 
frauds have a field day. All the con artists 
have to do is suggest that the big oil com- 
panies are trying to suppress their "mira- 
cle" invention and they get all the free 
publicity they could ask for. 

Dozens of such newspaper clippings 
are sent to me every week from all over 
the world. One popular gambit is to take 
advantage of the general public's—and 
congressmen's—ignorance of what every 
automobile engineer knows: It's possible 
for a good mechanic to set up a standard 
production engine so it will get over 80 
mpg. But when you look behind those 
headline-grabbing numbers, not many 
people would want to drive such a car to 
work. Would you want to drive a car that 
takes 42 seconds to get from zero to 60 
mph, carries 140 pounds of air in the tires, 
has a top speed of 55 mph, and gets that 
80-- mpg only when you travel at a con- 
stant 35 mph? 

We appreciate readers sending us these 
clippings and hope you will keep it up. 
There is always a chance that some local 
genius will make a worthwhile contribu- 
tion. We check out the ones that seem rea- 
sonable. If we find anything of value, we 
report it. 

Beginning on page 74, our engineering 
editor, E. F. Lindsley, starts a series of arti- 
cles covering the latest on combustion re- 
search and fuel technology. He will be vis- 
iting research labs all over the country, 


talking to the people doing the research, 
and witnessing experiments in progress. 
You will find out from firsthand reports 
what the best minds and talents in the 
country are doing to give you more miles 
from our petroleum resources. 


Flying scissors ready to test 


Built as a part of NASA's effort to develop 
inexpensive lightweight test-beds for ad- 
vanced aerodynamic studies, the AD-1 
pivoting-wing research aircraft [PS, Oct. 
'72, and "PS/What's News," May '78] has 
been delivered to Dryden Flight Research 
Center. Flight tests to evaluate the piv- 
oting-wing concept are under way. The 
wing pivots from zero to 60 degrees dur- 
ing flight. The concept is to provide a 
plane with maximum lift for takeoff and 
landing at moderate speeds with the wing 
in normal position, and give minimum 
drag at supersonic speed with the wing 
pivoted. 


Ocean thermal energy 


The world's first floating ocean thermal- 
energy conversion (OTEC) power plant 
[PS, June '75] was dedicated recently. 
Built on a barge and moored one mile off- 
shore from the Natural Energy Laboratory 
of Hawaii at Keahole Point, the demon- 
stration plant will generate 50 kilowatts of 
electricity. It will be tested for six months. 
The driving force of OTEC is the difference 
in temperatáire between cold deep seawa- 
ter and warm surface water. Ammonia va- 
por heated in a boiler warmed by surface 
water spins a turbine that exhausts into a 
condenser cooled by water brought up 
through a 2170-foot pipe from the cold 
depths ofthe sea. Future projections envi- 
sion larger OTEC plants capable of as 
much as 100 megawatts electric. 


Bargain rocket evicted 


The African nation of Zaire has pulled the 
welcome mat from under OTRAG, the 
German company that was going into 
competition with NASA for rocket 
launches of commercial satellites [PS, 
March '78]. You will recall that OTRAG had 
leased an area of about 100,000 square 
kilometers in the Zaire province of Shaba 
for launching their rockets. OTRAG is 
building its launch vehicles with such off- 
the-shelf hardware as oil-well casing and 


windshield-wiper motors at a fraction of 
NASA costs. Luis Kayser, head of OTRAG, 
is now looking for another testing ground. 
He says discussions are under way with 
three nations, but he won't name them. 


Geothermal in the East 


Test wells drilled into the Atlantic coastal 
plain show that the ground is warmer 
than had been expected [PS, Feb]. Some 
40 wells have been drilled to a depth of 
1000 feet to map the area's geothermal 
potential. Temperatures encountered at 
that depth range from 70 to 83 degrees F. 
This is an excellent source to couple with 
a heat pump [PS, Feb. '78] for heating 
buildings. Indications are that, at 5000 to 
6000 feet, temperatures will be high 
enough to boil water. The first deep test 
hole is underway now at Crisfield, Md. 


Popular Science index 


| get many letters from readers asking 
why we don't publish an index to past is- 
sues. The answer is: We do. It is available 
for each year going back to 1972. Each 
year's index is $1.75, or you can get all 
seven for $7. Send your check to: Popular 
Science Plans, 380 Madison Ave., New 
York, N.Y. 10017. 


Gossamer Albatross did it! 


As | was writing this column, | heard on 
the radio that Dr. Paul MacCready's hu- 
man-powered aircraft that we told you 
about in our Dec. '78 issue has successful- 
ly flown across the English Channel. The 
pilot, Bryan Allen, pedaled the craft at 
speeds of six to 10 knots to make the 22- 
mile crossing in two hours and 49 
minutes. Calculations indicate that Allen 
hadto sustain a physical output averaging 
0.25 horsepower. He had to change 
course a couple of times—once to avoid a 
supertanker. He flew at an average alti- 
tude of about 30 feet, as planned. Mac- 
Cready and company have won the Krem- 
er prize of about $200,000 offered in 1977 
for the first human-powered, heavier- 
than-air craft to fly across the Channel. 


ЖА” A bear 


Editor-in-Chief 
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More miles 


from a barrel of crude 


A fresh way of looking at 
automobile fuel economy 
spurs back-to-basics 
combustion research 


By E. F. LINDSLEY 
DRAWINGS BY RON BERTUZZI 


The squeeze is on to get more miles 
from each gallon of presently avail- 
able fuels. But that's not enough. 
We've got to learn to get more miles 
from each barrel of crude oil. 

Over the last 50 years we've worked 
ourselves into a box. The engines 
we're using were developed during a 
period when we thought petroleum 
would always be plentiful and cheap. 
So for reasons that seemed good at the 
time, we designed engines that re- 
quire high-octane gasoline and high- 
cetane diesel fuel (see box). 

Inthisera ofoil shortage, that turns 
out to be bad. A gallon of low-octane 
gasoline contains just as much heat 
energy as high-octane gasoline and 
can move a car of a given weight just 
as far. And you can get more gallons of 
low-octane gasoline and other less 
critical fuels out of a single barrel of 
crude oil. 


The search is on 


To get ourselves out of this trap, 
some experts contend, we're going to 
have to go back and examine the en- 
tire combustion process in detail, find- 
ing new ways of igniting and burning 
fuel. Then we'll have to design en- 
gines that can not only get much bet- 
ter mileage, but run on fuels that can 
be extracted in greater quantity from 
each barrel of crude. 

Brock Adams, United States Secre- 
tary of Transportation, mirrored the 
urgency of the need is his recent dra- 


Professor A. K. Oppenheim uses this 
chamber for photographing and studying 
combustion with plasma-jet ignition. 


matic entreaty to "reinvent the car." 

For the last several months, I've 
been visiting some of the research lab- 
oratories involved in this undertak- 
ing. I'll be talking about work on a 
number of fronts in coming months. 
But in this article l'll report on just 
two projects underway on opposite 
coasts. Their concepts are as far apart 
as their labs. I don't know which, if 
either, holds more promise for the fu- 
ture. But they are typical of work 


across the country where engineers 
are trying to solve the fuel dilemma 
by looking at the engine's combustion 
process from a fresh point of view. 


Running lean 

One project I recently visited is be- 
ing conducted by Professor A. K. Op- 
penheim of the University of Califor- 
nia in Berkeley. Professor Oppenheim 
believes that we must go back to step 
one with some very basic combustion 
research. One of the important as- 
pects of his work is to investigate 
lean-mixture combustion. 


Carburetion and fuel-injection ex- 
perts have worked hard to provide the 
correct mixtures for ready combustion 
over the typically wide speed and load 
range of a car. But even the chemical- 
ly ideal (stoichiometric) mix of air and 
fuel of about 15:1 is often too lean for 
good performance. Go much leaner 
and the engine runs poorly or doesn't 
run at all. A conventional spark may 
ignite the mixture, but the flame dies 
out or combustion is incomplete. 
Flame propagation, the movement of 
the burning portion of the charge 
through the combustion-chamber ar- 
ea, proceeds erratically and detona- 
tion may occur in the end portion. 

But suppose a way could be found to 
ignite the fuel not only at the plug 
electrodes but in multiple, random 
spots throughout the fuel/air mix? If 
one spot dies out, there are plenty of 
others to keep the fire going. And 
there would be no single piston-like 
flame front moving and compressing 
the unburned charge to cause detona- 
tion. 


Something different 

Oppenheim is working on an entire- 
ly new way of igniting fuel in an en- 
gine. In his test chambers (he hasn't 
built an engine yet), he is investigat- 
ing alternatives to the conventional 
spark plug and has installed a plas- 
ma-jet ignition plug. You can see its 
basic operating principle in the paint- 
ing on the cover and in the drawings 
accompanying this article. 

A high-voltage discharge back in 
the hollow nose of the plug creates 
radicals. These are ions—atoms of ni- 
trogen, hydrogen, fuel/air products, 
oxygen, or other substances that have 
had some of their electrons stripped 
off by the discharge. This plasma, 
made up of hot, highly excited parti- 
cles, blasts from the nozzle as a high- 
speed plume. 

The plume is not a flame, and does 
not ignite like a blast from a torch 
would. Instead, it penetrates the fuel/ 


HIGH CETANE 


Cetane rating is a measure ofthe auto- 
ignition properties of diesel fuel. But 
unlike gasoline, where auto-ignition is 
undesirable, diesel fuel should start 
burning without delay atthe beginning 
of injection. Low-cetane fuel can delay 
ignition. When this happens, the full 


air mixture and sets off ignition at 
many random spots throughout the 
combustion chamber. With this tech- 
nique, Oppenheim has been able to ig- 
nite fuel/air mixes as lean as 30:1. 
You might think that if you run lean, 


Inside Oppenheim's combustion chamber 


What octane means 


High-octane gasoline contains no 
more heat energy than low-octane 
gas. Octane rating is simply a measure 
of gasoline's auto-ignition characteris- 
tics. As highly compressed fuel is ignit- 
ed and the flame front moves out from 
the spark plug, the unburned gas acts 
as a hot moving piston, compressing 
the end gas. Low-octane gas will deto- 
nate. High-octane gas resists detona- 
tion, but refining it is more costly and 
limits production to a smaller portion 
of a given barrel of crude oil. 


charge of fuel burns with a sharp 
knock, producing peak combustion 
pressures which can cause as much 
damage to the diesel engine as deto- 
nation can in a gasoline-powered en- 
gine. For this reason, cetane is as im- 
portant to diesel as octane is to gas. 


you're putting less heat energy in the 
form of fuel into the engine and devel- 
oping less heat; therefore your pres- 
sure on the piston will be less and 
you'll get less power. Under high-out- 

Continued 


Combustion as it might occur in an en- 
gine equipped with plasma-jet ignition: 
(A) One millisecond after plasma is in- 
jected into chamber, there is little or no 
burning of charge. At five milliseconds 


(B), the ion cloud is still expanding, and 
there is little combustion. At 10 millisec- 
onds (C), combustion proceeds rapidly, 
spreading from many ignition points. By 
50 milliseconds (D), almost the entire 


charge is ignited and burning smoothly. 
Since the flame front erupts simulta- 
neously almost everywhere, rather than 
from one point outward as in spark 
ignition, detonation is eliminated. 
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Texaco controlled-combustion system 


3 


How the Texaco engine works: (1) Com- 
bustion is initiated by simultaneous fuel 
injection and spark ignition. A flame front 
(yellow cloud) is immediately established 
downstream from the injection nozzle. (2) 
Spark and fuel injection continue. Air con- 
tinues to be supplied by the swirl to mix 
with the fuel. Flame front is fully estab- 
lished, and cylinder pressure builds at a 
controlled rate. (3) Spark is discontinued. 


COLOR ILLUSTRATION BY GENE THOMPSON 


Fuel injection continues to mix fuel with 
air supplied by the swirl to feed the flame 
frontuntil maximum power is reached. (4) 
Fuel injection is discontinued. Flame front 
fades in intensity, but combustion contin- 
ues until all fuel is consumed. The result? 
A clean burning of a lean fuel mixture with 
low exhaust emissions. Having no octane 
or cetane requirements, this engine is 
compatible with a wide range of fuels. 


Plasma-jet combustion is now in research stage only. These high-speed 
photos, from Prof. Oppenheim at UC Berkeley, show an experimental 
chamber where various fuel mixtures are ignited with jets of ionized gas 
of differing kinds. Here, a lean methanelair mixture is ignited. Bottom 
picture was taken 100 milliseconds after ignition. The chamber is a re- 
search tool, not an engine. It has neither valves nor pistons. 


POPULAR SCIENCE 


Plasma-jet ignition 


put conditions, this is true. But most 
of the time car engines run only at 
part throttle. It's the part-throttle sit- 
uation that gives a diesel its edge in 
fuel economy. The diesel has no air 
throttle and controls power output 
solely by metering fuel. There's al- 
ways excess air and there's no throttle 
plate to restrict air flow into the en- 
gine. 

The spark-ignited gasoline engine, 
on the other hand, has always been 
haunted by the ignitable-mixture 
bugaboo. The correct proportions of 
fuel and air are necessary for good ig- 
nition, but at anything less than full 
throttle you have to close the butterfly 
valve to reduce the air to match the 
reduced fuel and maintain that sacred 
combustible-mixture ratio. This, of 
course, cuts off part of the engine's 
working fluid—air. 

But with the plasma-jet, you could 
discard the throttle and let the mix- 


ture go extremely lean for part-load 
conditions, yet get good ignition. As 
it stands now, more fuel than we real- 
ly want must be used during mid- 
range operation to provide combus- 
tion. 

Here, the elegance of Oppenheim's 
concept becomes clear. Lean or not, if 
the plasma-jet could fire it, the engine 
could breathe in a full charge of air 
regardless of load. At the same time, 
detonation is eliminated with multi- 
ple ignition points instead of a sharply 
defined flame front. And that means 
you can burn low-octane fuel, there- 
fore enabling refineries to draw from a 
larger portion of the barrel of crude. 


Not here yet 


Clearly, it's a long way from Prof. 
Oppenheim's transparent combustion 
box to a working engine, and there's 
undoubtedly much yet to be discov- 
ered. But the important thing is that 


it's a fresh concept, one you won't see 
on 1980 cars—maybe on 1990 mod- 
els. 

Across the country from Oppen- 
heim's California laboratory is Texa- 
co's research facility in Beacon, N.Y., 
about a two-hour drive north of New 
York City. There, engineers have 
been working to develop an engine 
that would give many of the same ben- 
efits as a plasma-jet engine, but in an 
entirely different way. The result is 
Texaco's controlled-combustion sys- 
tem. The TCCS engine is not critical 
with respect to either octane or cetane 
rating, and has the nonthrottle ad- 
vantages of a diesel. Like a diesel, the 
TCCS engine brings in only air on the 
intake stroke. The induction path and 
the intake valve are carefully shaped 
to swirl the air in a rotary pattern 
above the piston. An injector, much 
like a diesel injector, is positioned up- 

(Continued on page 154] 


How we got into this mess and why diesels won't get us out of it 


The engines built and sold a hundred years ago were called 
atmospheric engines. They did not compress the fuel/air charge 
above atmospheric pressure and actually used atmospheric 
pressure to move the piston on one stroke. These crude mon- 
sters ran successfully on a variety of fuels, including coal gas, 
industrial waste gas, vaporized turpentine, and even hydrogen— 
whatever fuel was available. 

In 1877, Nikolaus A. Otto filed for a patent which was to define 
the direction of engine design for the next hundred years. Otto's 
basic design was what today we call the four-stroke cycle engine, 
and, all important, it compressed the charge before ignition. 
(Considering the times, it is amazing that three claims out of five 
in Otto's patent related to stratified charge, one of the concepts 
being explored today.) 

Compressing the charge before ignition increased efficiency, 
but it also brought about that chronic internal-combustion-en- 
gine malady we know today as detonation, knock, or ping. 

Knock happens when the compressed fuel/air mixture burns 
unevenly. After ignition, a flame front begins to move across the 
cylinder. The heated air expands, compressing the remaining 
mixture further. It may pass critical limits and ignite spontane- 
ously with sufficient force to break engine parts. 

In 1923, T. Midgley and T. A. Boyd, working with C. F. Kettering, 
discovered that a smali amount of tetraethyl lead added to gaso- 
line could suppress knock. That let engineers build engines of still 
higher compression ratios, delivering even higher efficiency. 

By the 1950's and '60's there was a tiger in every tank and 
pistons were squeezing the fuel/air mix to the limit. 

The higher the octane went, the fewer gallons came out of 
each barrel of crude. But crude was cheap and readily available. 
In addition, there was no fret about emissions or lead poisoning 
of catalytic converters. So the race went on. 

But detonation problems aren't the whole story. To get good 
combustion, fuel and air must be mixed evenly and in the right 
proportions. Prior to 1919, simple fractional distillation produced 
straight gasolines which, although susceptible to knock, were 
also marked by low boiling points—another way of saying that 
they vaporized easily. This helped starting, important in those 
days of hand cranking, gave fairly good fuel/air mixing even with 
crude carburetors, and prevented excessive washing down of 
the cylinder walls. 

In 1919, increased demand for gasoline brought about thermal 
cracking, which produced gasolines with higher boiling points. 
These fuels tended to remain more liquid than vapor in the car- 
buretion process. One answer to this problem was intake-mani- 
fold heat, still used today, which not only increased the tendency 
to detonate but also reduced the density of the intake air. A better 


answer, also still used, was greater combustion-chamber turbu- 
lence obtained by improved intake-port and chamber-shape de- 
sign. This swirled and mixed the fuel and air. For example, H. R. 
Ricardo, an English engineer (later knighted), designed a high- 
turbulence engine head. | can remember seeing how this device 
could turn a clunking Model T Ford into a spritely beast with 
more power than suspension. 

To sum up: For 100 years we've been raising compression 
ratios, for more than 50 years we've been edging up gasoline 
anti-knock requirements, and for 70 years we've been working to 
obtain a uniform fuel/air mix. All of this has made refining gaso- 
line more costly and energy consuming, and has severely limited 
the portions of a barrel of crude usable for gasoline for the en- 
gine of today. 

Clearly, the standard internal-combustion engine as we know 
it, and the elaborate refining and distribution system built for its 
fuel, are not what we need today. What is? How about the diesel, 
with its often-cited fuel economy? 

You will probably be surprised to learn that the requirements 
for high-speed diesel fuel are just as stringent as for gasoline but 
tilted in exactly the opposite direction. The octane rating of gaso- 
line is simply a measure of its ability to resist self-ignition under 
heat and pressure. The cetane rating of diesel fuel is a measure of 
its ability.to do the opposite: to ignite quickly under heat and 
pressure. 

Ina diesel, the piston at the top of its stroke comes very close to 
the cylinder head and squeezes the air to ‘hs to 'ko of its original 
volume. There’s no fuel mixed with air at this time so there can 
be no detonation. The high compression heats the air to about 
900 degrees F. Shortly before top center, a high-pressure injec- 
tion pump drives a spray or jet of diesel fuel into the heated air. 
Under ideal conditions, the fuel ignites almost instantly and com- 
bustion proceeds smoothly as more fuel continues to enter. The 
entire process takes ‘goo of a second, or less. 

Suppose, however, that the initial portion of the fuel does not 
ignite almost instantly, but instead delays until all or almost all 
the fuel charge is delivered. This is called ignition delay, and the 
sudden explosion of a large charge of fuel produces the typical 
diesel “cackle” of a cold or idling diesel engine. Normally, as the 
engine warms up and is loaded, the cackle disappears. But if the 
fuel is of low cetane with poor ignitability, the peak pressures 
from ignition delay are just as destructive as is detonation in a 
gasoline engine. 

Thus, switching over to diesel would do little to help our en- 
ergy situation. Diesel fuel is a critical product; it's just as de- 
manding of sophisticated refining processes and just as selective 
of portions of the overall crude as is high-octane gasoline. 
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Forecasting 
earthquakes 


— seismic silence will 
sound the alarm 


Knowing where a big 
quake will hit may help tell 
when another will strike 


By GEORGE ALEXANDER 
ILLUSTRATIONS BY BUONOCORE 
STUDIOS 

It was a puzzling situation. Twelve 
large earthquakes had jolted northern 
Japan between 1904 and 1963. Noth- 
ing unusual about that. But while 
studying the seismic records, Soviet 


scientist S. A. Fedotov discovered sev- 


eral peculiar patterns. 

Fedotov was plotting the size of 
each tremor-struck area—defined by 
the aftershocks that followed the large 
main event (at least 7.75 magnitude 
on the Richter scale). He first noted 
that each quake site abutted the next 
without overlapping. It was as if each 
subterranean crack had been halted 
by a barrier at the end of the fracture 
zone. 

Fedotov also noted that each large 
earthquake erupted in a section of the 
fault where nothing had happened— 
at least in the way of earthquakes— 
for at least 30 years. Finally, the Rus- 
sian saw there were areas still re- 
maining where no major quakes had 
struck since 1904. 

Within the next few years, four 
large earthquakes slammed the chain 
of islands that lie between Hokkaido 


and Kamchatka. Three of these Ku- 
rile Island quakes struck particular 
spots that Fedotov had identified as 
being overdue for a major quake. 

Today, the ominous seismic silences 
that Fedotov first noticed in the mid- 
'60's are called seismic gaps. And the 
study of seismic gaps is the most 
promising new tool in the field of 
earthquake research. Since January, 
1978, researchers in the U.S. and Ja- 
pan have successfully forecast the site 
and size of at least four strong tremors 
in Alaska, Japan, and Mexico. 

Thanks to seismic gaps, geophysi- 
cists and seismologists now have a 
very good idea of where some major 
earthquakes are likely to occur in the 
near future, This means they can set 
out an elaborate array of instruments 
to record the full life cycle of the trem- 
or, from its first embryonic foreshocks 
through its main event to its final, 
gasping aftershocks. Information like 
this will be of enormous help in pre- 
dicting earthquakes. In fact, monitor- 
ing seismic gaps may be the first step 
toward the eventual development of a 
reliable, accurate, full-fledged predic- 
tion system. 

In recent years, seismologists have 
discovered many apparently promis- 
ing "earthquake predictors" |PS, Nov. 
"16]: Creep, or horizontal movement, 
across geological fissures like the San 
Andreas Fault in California; dilatan- 


cy, or the swelling of underground 
rocks; slight changes in ground eleva- 
tion; increased amounts of radon gas; 
erratic animal behavior—all were 
thought to herald an impending 
quake. 

Today, although geologists still 
monitor these effects, they are no 
longer considered to be precise quake 
predictors. In fact, seismologists are 
backing off from prediction entirely, 
preferring instead to "forecast" possi- 
ble quakes. The difference? 

Experts say a valid prediction must 
contain these four elements: 

(1) The precise coordinates of the 
anticipated shock, with no more than 
one degree of error in either latitude 
or longitude. 

(2) The time when the shock will 
occur—with a much looser error mar- 
gin of a few months, even years. 

(3) The Richter-scale magnitude of 
the forthcoming tremor, with an error 
margin not greater than one-half 
magnitude. 

(4) The probability of the prediction 
coming true. 

But a forecast consists of only two 
elements: the locale and size of the an- 
ticipated tremor, although these must 
be expressed with equal precision as 
in a prediction. Still, two out of four 
isn't bad—especially when you get re- 
sults like Fedotov's. 

Continued 


Like a perforated line, seismic gaps outline the borders of the 
Pacific "rim of fire," the violent zone where Earth's colliding 
crustal plates create major quakes. The highest-ranked seismic 
gaps are most likely to be ripped open within the next few de- 
cades by quakes of magnitude seven or more on the Richter 
scale. (Controversial strike-slip faults rank fourth—see text.) The 
Columbia University team that drew this map recently boosted 
theeastern Gulf of Alaska gap into the number-one risk category. 
The forecast is based on identification of a ring-shape pattern of 
seismic activity circling the ominously silent gap. Called "Mogi's 


donuts" (see text), such seismic ellipses also framed the Novem- 
ber 29, 1978, quake in Oaxaca, Mexico. The 1973 Columbia map 
(insert) had marked the seismic ovals, identified quakes before 
1928 (triangles) and after (circles), and labeled some major gaps. 
In 1977, a team from the University of Texas noted that the Oaxa- 
ca gap (third from left) had been silent since 1928. The Texans 
also noted that even minor tremors had ceased, but that two 
large quakes had struck to the west and east. The team forecast a 
7.5 quake at 16.5 degrees north and 96.5 degrees west. The actu- 
al quake last November hit less than a mile from that spot. 
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This sequence 


Scientists in other countries were 
quick to take note of the Russian's 
successes in identifying future 
quakes. Japanese researchers like Dr. 
Kiyo Mogi of Tokyo University elabo- 
rated upon Fedotov's idea and used it 
to forecast some tremors along the is- 
land chain. Here in the U.S., a group 
at Columbia University's Lamont-Do- 
herty Observatory also saw the poten- 
tial of Fedotov's gap technique and be- 
gan to work on it. In 1968, Drs. Lynn 
R. Sykes and Don G. Tobin pinpointed 
a gap near Sitka, Alas., and said that 
a magnitude 7.5 shock could be ex- 
pected there at some unspecified time 
in the future; in 1972, a magnitude 7.6 
event slammed that precise area. 


Global gaps 


A year later, at Lamont-Doherty, 
Dr. John Kelleher expanded the gap 
concept to a global scale. The result 
was a map, published in 1973, of the 
principal earthquake belts around the 
Pacific basin, the Caribbean, and the 
Indonesian island chain (see first page 
of story). Not only did the Lamont-Do- 
herty researchers identify gaps on 
these belts, but they also rated each in 
terms of seismic risks. 

"The risk runs from category num- 
ber one, which designates a gap most 
likely to have a great earthquake 
soon," said William McCann, one of 
the Lamont-Doherty group, "to num- 
ber six, which designates a gap least 
likely to have one." 

But as researchers define the term, 
even the lowest-ranked gap has some 
earthquake potential. A "seismic gap" 
is very much like the dog that didn't 
bark in the Sherlock Holmes tale "Sil- 
ver Blaze"—something that should be 
present, but isn't. What should be 
present in these 35- to 120-mile-long 
areas is a characteristic pattern of 
earthquakes within a range of magni- 
tudes, say, four to six. Instead, seis- 


could be used like a seismic yardstick to tell if— 


mologists' sensitive instruments reg- 
ister nothing. The gap region is seis- 
mically quiet, without even small 
tremors, or temblors, with magni- 
tudes of 2.5's and threes. ч 

To scientists, this quiet is sugges- 
tive of the calm before the seismic 
storm. It means that stresses are 
building along the fault segment in- 
side the quiet zone, stresses that are 
too great to be relieved by smaller 
shocks. Only when the stress reaches 
a certain level does the fault begin to 
break down—usually with a series of 
moderate tremors that culminate in a 
strong shock of six, seven, or greater. 
This main shock fills the gap and the 
seismic situation returns to a more 
normal pattern for another 30 to 100 
years. 


Breaking plates 


Scientists agree that these seismic 
quiet zones are somehow related to 
plate tectonics—the slow grinding 
movement of the big slabs that make 
up the Earth's crust [PS, June '72]. 
Seismic gaps occur most frequently 
along thrust faults in subduction 
zones, coastal regions where two giant 
plates meet. Here, as they smash 
head-on, the heavier continental plate 
rides up over the oceanic one, forcing 
it down into the mushy asthenosphere 
below. 

The subduction zone can stretch for 
1000 miles or more. A piece of Earth's 
crust that long is not simply scored 
and snapped off as cleanly as a glazier 
breaks the edge of a glass pane. In- 
stead, as the dominant plate bears 
down on the underthrusting one, huge 
segments of brittle crust give way sud- 
denly. According to Dr. Hiroo Kana- 
mori of Caltech, these segments are 
irregularly shaped chunks, 35 to 120 
miles long. When a segment snaps, 
the strain that had accumulated there 
is released—in the form of an earth- 


Earthquakes: Locked plates slip free 
THRUST FAULT 


When Earth's crustal plates crash into each other, sections often 
get locked together. Like two giant wrestlers, the plates strain 
against one another until something snaps and they break apart. 
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STRIKE-SLIP FAULT 


quake as the plates rumble forward. 
. But even these relatively small sec- 
tions of Earth's crust don't give way all 
at once: "Think of the fault zone as 
having patches, or plugs, of matter 
with different strengths," Kanamori 
said. As the edge of the underthrust- 
ing plate is forced against the over- 
thrusting slab, the weak materials— 
those which can't sustain much 
strain—fail and series of small tem- 
blors in the magnitude two-to-3.5 
range will occur. 

The strain continues to increase 
and eventually exceeds the strength 
of the intermediate materials, produc- 
ing earthquakes in the magnitude 
four-to-six category. Only the stron- 
gest materials now impede the move- 
ment of the two plates, and a sort of 
seismic hush descends along the af- 
fected segment. When the strongest 
materials finally give way, a large 
shock rips through the gap. 


No surprises 


According to Lamont-Doherty’s 
McCann, the gap method is an impor- 
tant advance toward earthquake pre- 
diction. “One of the best indications of 
its reliability,” he said, “is that not 
one large earthquake has occurred 
outside a gap since we published our 
map six years ago. We haven’t been 
surprised yet.” 

And he thinks it’s unlikely they will 
be. At the moment, the Lamont-Do- 
herty researchers are watching sever- 
al “number-one” gaps—one offshore 
from Shumagin Islands in Alaska, an- 
other near Puerto Rico, and a third 
near Sumatra, Indonesia. Dr. David 
Harlow of the U.S. Geological Survey 
is monitoring a site in the deep ocean- 
ic trench offshore from Nicaragua. 
Caltech and University of Texas seis- 
mologists have their eyes on still oth- 
er gaps. “All told,” Dr. Don Anderson, 
the director of Caltech’s Seismological 


This massive lurch is an earthquake. Along a thrust fault, it hap- 
pens when one plate rears up and over the other plate. Along a 
strike-slip fault, the two plates crunch past each other sideways. 


and approximately when—a similar fault zone is about to break 


Laboratory, said before a conference 
last February, "there are 25 gaps 
around the world now under scruti- 
ny." 

Last year such gap-watching paid 
off for seismologists when the Nov. 29, 
1978, quake hit the Oaxaca area of 
southern Mexico. This particular gap 
was an oval approximately 62 miles 
long, located on the Middle America 
Trench—a subduction zone that runs 
along the Central American coastline. 
Both the Lamont-Doherty group and 
Dr. Jack Oliver of Cornell University 
had identified the oval as one of nine 
gaps on this part of the trench, assign- 
ing it a number-two risk rating. 

In October 1977, the Journal of 
Pure arid Applied Geophysics carried 
a detailed seismic analysis of the area, 
prepared by Dr. Tosimatu Matumoto, 
Dr. Gary Latham, and Masakazu Oh- 
take of the University of Texas at Gal- 
veston (see map). The three concluded 
that the gap was "of the highest risk" 
for a pending quake, and forecast a 
magnitude 7.5 to 7.75 shock for the 
62-mile-long oval—but added that 
they could not provide a "reliable" 
estimate of just when it might hap- 


n. 

At Caltech, Dr. Karen McNally not- 
ed the Texas team's report with inter- 
est. She felt the gap might provide an 
opportunity to study a phenomenon 
she's made a specialty of: microtrem- 
ors (small earthquakes, less than 
magnitude four) as precursory fore- 
shocks to a later, bigger earthquake. 

Microtremors also intrigued Prof. 
Lautaro Ponce of the National Uni- 
versity of Mexico, who invited McNal- 
ly to lecture at the National Universi- 
ty. The two scientists agreed that 
more instruments should be set up in 
the Oaxaca gap to monitor it closely. 
And in September 1978, Mexican offi- 
cials invited McNally and Caltech to 
participate in the effort to catch the 
Oaxaca tremor. i 

After two months of planning and 
assembling equipment, the scientists 
installed seven portable seismometers 
in the jungle around the fishing vil- 
lages of Puerto Escondido and Puerto 
Angel. 

“It was quiet that first week,” 
McNally recalled, as we talked in her 
sunny office on the top floor of Cal- 
tech’s Seismological Laboratory. “We 
were sitting in the gap, our seismom- 
eters in and working, and not much 
happened at first.” 

But then in the second week of No- 
vember, and into the third, there was 
a sudden upsurge of microtremors, 
ranging in magnitude from one to 
4.25. Finally, in the early afternoon of 
November 29, a magnitude 7.5 to 7.8 


earthquake ruptured the coastline, 
radiating seismic waves that cracked 
buildings in Mexico City more than 
300 miles to the north. 

The seismometers recorded the en- 
tire life cycle of this seismic event. 
“We've trapped an earthquake with 
instrumented recordings,” crowed 
MeNally, “which is sort of like finding 
a live dinosaur.” 

The wealth of data obtained during 
the Oaxaca quake is still being ana- 
lyzed, as are the measurements taken 
during the only other gap-trapped 
tremor—a magnitude seven tremor 
that struck the Izu Peninsula in Ja- 
pan on Jan. 14, 1978. 


Predictable patterns 


But some patterns are already 
emerging. In the Oaxaca earthquake, 
the sequence ran from normal levels 
of activity, to quiescence, to fore- 
shocks, to swarms of microtremors, to 
the main event. This pattern may be 
used like a seismic yardstick to tell 
if—and approximately when—a simi- 
lar fault zone is about to break. 

Another pattern, "Mogi's donuts,” 
was first reported by Japanese scien- 
tist Kiyo Mogi. These oval areas of 
seismic activity—usually a strong 
main shock plus aftershocks—often 
bracket a quiescent gap. 

The Oaxaca gap, for example, was 
bordered by two seismic ovals cen- 
tered around two magnitude 7.5 
shocks that occurred in 1965 and 
1968. When plotted on a map, the ov- 
als clearly defined the dimensions of 
the gap where the Nov. 29, 1978, 
quake was to occur more than a de- 
cade later (see map insert). According 
to McCann, Mogi's donuts also ringed 
the disastrous series of shocks that 
jolted Chile in 1960, as well as a re- 
cent series of strong earthquakes on 
opposite sides of the Sumatra gap. 
(These last heighten concern that In- 
donesia is on the verge of being struck 
a powerful seismic blow.) 

But even as they point out these 
patterns, scientists are quick to add 
reservations. Not all fault zones are 
alike, they say, and therefore all gaps 
are not likely to behave in exactly the 
same way. Thrust faults appear to 
have the characteristics that have 
been observed at Oaxaca, but strike- 
slip faults—where two continental 
plates are trying to slide past each 
other like two pedestrians on a crowd- 
ed street—are less obvious. 

And when the two kinds of faults 
are intermingled, as they are in south- 
ern California—well, there are dis- 
agreements. McCann and the La- 
mont-Doherty scientists believe that 
a gap does exist in southern Califor- 
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Explaining plate tectonics, geophysicist 
Dr. Karen McNally of Caltech demon- 
strates how one plate submerges another 
along a thrust fault. By monitoring such a 
fault, McNally and her colleagues suc- 
cessfully "trapped" an earthquake with а 
network of instruments that recorded the 
complex pattern of quake shock waves. 


nia, because it's been 122 years since 
the last big shock occurred on the San 
Andreas, and the fault has been abso- 
lutely quiet during all that time. They 
have marked the region as a number- 
one seismic risk. Other scientists, 
while not denying the possibility of a 
great earthquake in southern Califor- 
nia at any moment now, caution that 
there's no proof yet that the gap meth- 
od is applicable to strike-slip faults 
like the San Andreas. 


Narrowing the margin 


And so seismologists, leery of 
putting all their seismic eggs in one 
methodological basket, continue to 
look for other phenomena besides the 
activity-inactivity-activity pattern 
that might warn of a developing 
shock. But there is a growing convic- 
tion among these professionals that 
it's useful to watch seismic gaps. 

"We may still be at the crawling 
stage,” said McCann, "but we're 
quickly learning to stand up—and 
walking may not be too far off. In the 
next few years, we ought to be able to 
reduce the uncertainties surrounding 
the repeat times of earthquakes in 
gaps. Today our error margin is 30, 
40, or more years. Soon we may be 
down to 10 or 15 years. And I think 
we'll do a lot better in identifying the 
particular evolutionary phase a gap 
happens to be in at the moment." 

With these cautious steps, seismolo- 
gists will move a long way toward the 
day when they can predict the time, 
place, size, and probability of a big 
shock—well before it hits. us 
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Automatic alert system 
will help prevent 


midair 


collisions 


Systems now being 
developed not only tell 
pilots they're in danger, 
but which way to go 

to avoid trouble 


By DOUG GARR 
ILLUSTRATIONS BY RAY PIOCH 


September 25, 1978, was sunny and 
clear, a perfect day for flying. Shortly 
before 9:00 AM, a Boeing 727, Pacific 
Southwest Airlines flight 182 from 
Sacramento and Los Angeles, was 
preparing to land at Lindbergh Field 
in San Diego. 

Suddenly, an air-traffic controller 
noticed that the 727's blipon his radar 
scope was closing on that of a Cessna 
172. He radioed both planes, telling 
them of the potential collision course. 
Both pilots, flying under visual flight 
rules, radioed back that they saw the 
other plane. But the blips continued to 
move together and the controller 
called again. 

"Think he's passing offto our right," 
reported the pilot of the 727 after the 
third such advisory. 

"Roger," replied the controller, and 
cleared the 727 for landing. 

At 9:01, approximately two minutes 
after the first advisory, the two planes 
collided and crashed, killing 144. It 
was the deadliest collision in the na- 
tion's aviation history. 

Could it have been prevented? 
Would a $16,000 box in the 727's in- 
strument console have saved those 
144 lives? The San Diego crash has 
focused public attention on electronic 
collision-avoidance schemes that the 
Federal Aviation Administration and 
others have been developing since the 
beginning of the decade. Eventually, 
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the FAA hopes that all airliners and 
small planes whose owners can afford 
it will have instruments in their cock- 
pits that automatically command pi- 
lots to make a specific maneuver— 
turn, climb, or descend—to keep 
planes from hitting each other. 

The FAA is currently evaluating 
two such systems. One, called a Bea- 
con Collision Avoidance System 
(BCAS), is based on airborne electron- 
ics—equipment aboard the plane that 
can track nearby aircraft and auto- 
matically issue warnings and com- 
mands. The second approach, called 
Automatic Traffic Advisory and Reso- 
lution Service (ATARS), is a ground- 
based system that uses computers in- 
dependent of those used by air-traffic 
controllers, to give automatic warn- 
ings to pilots. 


How safe? 


Government plans to install ad- 
vanced collision-avoidance systems do 
not stem from a high fatality rate with 
present procedures. The record, in 
fact, is a good one. Prior to the San 
Diego disaster, there had been only 
three fatal midair collisions involving 
airliners since 1971. Considering the 
volume of 28 million flights in seven 
years, that's only one fatal collision 
per 9.3 million flights. 

But the number of close calls is not 
so comforting. In 1977, the reported 
near-collisions rose to 384. As traffic 
densities increase, so will the near 
collisions and perhaps the real ones. 
Consequently, public officials and air- 
line pilots have been clamoring for the 
FAA to beef up safety measures. 

As a first step, last December the 
agency proposed more stringent air- 
traffic rules. Among them are plans to 
add 44 more locales to strict radar con- 
trol and to lower the area of positive 


Acronyms at a glance 


ARIES—Aircraft Reply Interference 
Environment Simulator: air traffic 
simulator used to "try out" new 
ground-based  collision-avoidance 
system (ATARS). 
ATARS—Automated Traffic Advisory 
and Resolution Service: ground- 
based automatic collision-avoidance 
system being developed for use at air 
terminals. 

ATCRBS—Air Traffic Control Radar 
Beacon System: control system now 


in use worldwide. Air separation in- 
formation between plane and air traf- 
fic controller must be sent by radio. 
BCAS—Beacon Collision Avoidance 


System: airborne automatic colli- 
sion-avoidance system now being 
developed. 

DABS-Discrete Address Beacon 
System: sophisticated ground sur- 
veillance equipment and comple- 
mentary airborne transponder. 
DABS includes a two-way automatic 
ground-to-air data link. 


control from 18,000 to 10,000 feet in 
most areas, and to 12,500 feet in areas 
of lighter traffic. That means general- 
aviation planes would have to adhere 
to the same instrument-flight rules 
that airliners do when they fly above 
10,000 feet. And to fly within such 
controlled areas requires more sophis- 
ticated avionics equipment than 
many small planes have today. 


Electronic safety measures 


Tougher traffic laws, already criti- 
cized as being a Draconian knee-jerk 
reaction to the San Diego crash, may 
have to be modified before they are 
accepted. To really keep our air high- 
ways safe, the FAA is counting mostly 
on the new electronics. 

Continued 
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PASSIVE ВСАЅ 


Beacon Collision Avoidance System gets 
its name because it uses the same signal, 
the beacon reply, that a plane's altitude- 
reporting transponder sends to ground 
radar. BCAS-equipped planes can interro- 
gate other planes (active BCAS, top) and 
reply to interrogations; planes with alti- 
tude transponders can only reply. BCAS 


DABS TRANSPONDER 


Automated Traffic Advisory and Resolu- 
tion Service is a computerized system that 
tracks planes, sounds an alert if two are on 
a collision course, and figures out proper 
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determines the other plane's range by 
measuring the time interval between an 
interrogation signal and the reply. Based 
on a quick series of such readings, the 
plane's speed is calculated. The reply sig- 
nal also contains the identification and al- 
titude of the other craft. The BCAS logic 
circuit then determines—and displays— 
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ATARS. 
COMPUTERS 


evasive maneuvers. ATARS computers 
derive data from a Discrete Address Bea- 
con System, an upgraded version of 
present radar. DABS will include an auto- 
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warnings if an intruder is perceived. With 
passjve BCAS (center) a plane can simply 
"listen" (dotted lines) as ground radar in- 
terrogates and properly equipped planes 
reply. Trimodal BCAS (bottom) gathers 
what data it can in the passive mode, then 
supplements that by qutomatically 
switching to active interrogation. 


DABS TRANSPONDER 


matic data link between ATARS and 
planes with DABS transponders. DABS 
planes are protected from each other and 
from those with altitude transponders. 
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Two cockpit displays linked to the 
DABS transponder are called Proximi- 
ty Warning Indicators. At left is a three- 
inch-square display with three red 
lights in each 30-degree sector (for one 
o'clock, two o'clock, etc.). If an intrud- 
ing plane is two minutes away, one or 
more of the red lights in the intruder's 
sector goes on (depending on whether 
it's higher, lower, or level with the 
equipped plane). At one minute away, 
the light starts blinking and a red X 
near the center of the display lights up. 


Special DABS displays will give warnings, commands 


This warns the pilot not to turn in that 
direction. At 40 seconds, a green arrow 
opposite the red X also lights up, com- 
manding the pilot to turn away from 
the threat. A warning beeper also 
sounds. The instrument at right works 
like a rate-of-climb indicator, using yel- 
low and red warning lights to advise 
pilot not to climb or descend at a cer- 
tain rate (for example, "Do not climb at 
500 feet per minute"). Dual display is 
for testing only. Airliners will use a 
single cathode-ray-tube display. 


Modern collision avoidance actually 
began in the early 1940's with a radar 
system called IFF, for Identification, 
Friend or Foe. Very simply, the radar 
antenna on the ground made a 360- 
degree sweep, and airplanes within 
radar range answered with an identi- 
fication-coded reply. After World War 
II, IFF evolved into what is now called 
the Air.Traffic Control Radar Beacon 
System (ATCRBS), currently the in- 
ternational standard. 

The key to ATCRBS—and the coded 
reply—is a small box called a trans- 
ponder, an on-board electronic device. 
The transponder—its name coined 
from the hybrid of transmit and re- 
spond—emits a specific reply to a ra- 
dar scan. Traffic control can deter- 
mine the plane's distance by measur- 
ing the time interval between ground 
radar's interrogation pulse and re- 
ceipt of the reply pulse from the 
plane's transponder. The transponder 
also relays the identity and bearing of 
the plane. 

Some planes get along without a 
transponder, but navigation is vastly 
more complicated. In most terminal 
areas and above 18,000 feet it is re- 
quired. And if the FA A's proposed new 
regulations are adopted, this ceiling 
will be lowered. 

Over the years, transponder tech- 
nology improved and an altitude-re- 
porting circuit was added. Baromet- 
ric-pressure information—the same 
data used by the plane's altimeter—is 
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converted by pressure transducers 
and is wired into the transponder. 
This enables the traffic controller to 
get an automatic report on the plane's 
altitude within 100 feet. Before the al- 
titude encoder, the controller needed 
radio communication to confirm how 
high each plane was. 


Airborne collision avoidance 


This improved transponder provid- 
ed the basis for BCAS, the airborne 


£ & Would a $16,000 box in 
the 727's instrument 
console have saved 
those 144 lives? 99 


collision-avoidance system now under 
development. In the early 1970's, a 
Long Island, N.Y., inventor, George 
Litchford, wondered why an airplane 
couldn't have an instrument on board 
that would track other planes in the 
vicinity by intercepting their trans- 
ponders' replies to ground radar. The 
concept is called passive BCAS. 
Litchford experimented with his 
box on top of the Pan Am Building in 
New York City, using the building as 
a plane theoretically trying to avoid 
planes taking off and landing in the 
greater metropolitan area. His inven- 
tion was patented in 1975, and since 


then, the FAA and other agencies 
have invested several million dollars 
developing BCAS and modifying it, 
partly to make it compatible with the 
ground-based collision-avoidance sys- 
tem also under development. The 
technology the FAA arrived at is 
called active BCAS. With it, the pilot 
can switch on a box that will query 
planes in the area, much as ground 
radar does. But it was found to have 
some serious limitations. First, a 
BCAS airplane couldn't detect planes 
without altitude transponders. Sec- 
ond, BCAS airplanes have trouble 
seeing aircraft below them. Recently, 
the Mitre Corp. in Virginia tested an 
engineering model of BCAS, flying it 
into Los Angeles, Washington, and 
New York. Though BCAS performed 
as expected, Mitre's Barry Horowitz 
said, "We could only see about 75 per- 
cent of the airplanes below us." That's 
because the transponder antennas are 
located beneath the fuselage, shield- 
ing the signal from BCAS. (An airlin- 
er would solve this problem with two 
antennas, one above and the other be- 
low its body.) 

Not only was active BCAS limited 
in its ability to perceive a threat, it 
was also limited in the pilot com- 
mands it could give. Due to the tech- 
nological problems of perfecting a 
practical airborne antenna that can 
provide accurate directional informa- 
tion, it could only give commands for 
vertical maneuvers—climb or de- 
scend—to the pilot. It could not give 
commands for horizontal maneuvers. 

But its biggest deficiency was re- 
vealed in high-density traffic near 
major airports, where many accidents 
and near collisions occur. When lots of 
planes are flying in a small airspace, 
their transponders are rapidly inter- 
rogated by ground radar, and they 
faithfully pulse replies. Sometimes 
the replies overlap and become gar- 
bled, causing what the FAA refers to 
as "fruit." It's a lot like listening to 
several radio stations at once. 

"The BCAS system seemed to al- 
ways work at traffic densities up to 
what we saw in Washington," Mitre's 
Horowitz says. "In Los Angeles, where 
the traffic density is doubled, it 
started to falter." With the traffic load 
Mitre anticipates for Los Angeles by 
1985, three or four planes will always 
be replying simultaneously, and pos- 
sibly as many as 40 during peak peri- 
ods. Result: dozens of warning beepers 
sounding off in cockpits. Some of those 
beeps might represent real hazards, 
while others would be the result of 
garbled signals. 

"Therein lies the problem of false 
alarms," explains Al Lupinetti, an 
FAA official overseeing collision 
avoidance. 


“If you get too many false alarms, 
the pilots are going to turn the thing 
off, Lupinetti says. "The object, of 
course, is to make it 100-percent reli- 
able with zero false alarms. But tech- 
nically, that's impossible." 

So while active BCAS is an excel- 
lent means of keeping jet airliners 
from hitting each other at 600 mph 
and at 35,000 feet, its reliability is 
suspect around busy airports. 

Meanwhile, George Litchford con- 
tinued developing his BCAS concept, 
working under FAA and Department 
of Defense contracts. What evolved 
was a more sophisticated version he 
calls trimodal BCAS, which combines 
the active and passive modes. In high- 
density airport traffic, only passive 
BCAS would be used. Since this 
mode does not transmit an interro- 
gation signal but merely "listens" 
as other planes' transponders answer 
radar queries, it would lessen the fruit 
problem. In areas of light radar cover- 
age, trimodal BCAS would automati- 
cally switch from passive to active in- 
terrogation as necessary. Finally, in 
remote areas, the active mode would 
be used alone. Thus, says Litchford, 
trimodal BCAS can provide superior 
collision-avoidance protection in all 
situations. He also claims that with 
the addition of only $500 worth of 
equipment per ground radar station, 
his improved BCAS could determine 
the relative direction of planes in ar- 
eas of radar coverage, and thus could 
provide horizontal as well as vertical 
commands to the pilot. It would do 
this by measuring the time interval 
from when the rotating radar beam 
points north until it reaches the 
plane's antenna. 

The cost of the sensor box necessary 
to outfit an advanced jet such as Boe- 
ings new 767 with trimodal BCAS 
would be about $20,000, Litchford 
estimates. That assumes the plane al- 
ready has the necessary computer and 
cathode-ray-tube display. A simpler 
system for a small plane might come 
in at $2000. Litchford claims his sys- 
tem could be operable in airliners 
within three years. 

The FAA disagrees. It feels that tri- 
modal BCAS is only experimental and 
will require many years of further re- 
finement. While the agency still 
claims to be pursuing all possibilities, 
it will most likely choose a mix of solu- 
tions. For near-term use, such a plan 
would combine the FAA's active-only 
BCAS for en-route and remote-area 
flying with a ground-based system— 
the Automated Traffic Advisory Reso- 
lution Service (ATARS)—for use in 
terminal areas. This combination 
could be operational in six years, the 
FAA claims. Then its own active/pas- 
sive system, called full BCAS, could 


add another level of redundancy 
somewhere down the pike. 


Ground-based hardware 


ATARS uses sophisticated comput- 
ers on the ground to track planes and 
see that they remain a safe distance 
from each other. Each ATARS system 
would be individually tailored to a 
given airport or group of airports. 
Like BCAS, ATARS would also rely 
on the airplane's transponder. But 
ATARS requires a special third-gen- 
eration transponder now being made 
by Bendix Avionics. It's called DABS, 
for Discrete Address Beacon System, 
and would also be used with the FAA's 
BCAS. A DABS transponder differs 
from others because it has the extra 
capability of not replying to a radar 
query unless discretely addressed. 

Here's how ATARS works: When a 
ground station makes a radar scan, it 
will do so in an "all-call" mode. Those 
planes with DABS transponders reply 
and their "addresses" are stored in the 
computers. (Planes with other trans- 
ponders will still reply in the conven- 
tional way.) ATARS can now isolate 
and individually communicate with 
any DABS-equipped plane. Since each 
airplane has its own code, signal over- 
lapping is greatly reduced. When an 
all-call request is made again, those 
DABS planes already in the computer 
don't respond. It's something like 
changing a telephone from a party 
line to a private line. 

If ATARS senses two or more air- 
craft getting dangerously close, it au- 
tomatically transmits an alert to 
those planes with DABS transponders 


GG If you get too many 
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(and simultaneously tells the air traf- 
fic controller). It’s a vastly more effi- 
cient warning method than the 
present system, which requires con- 
trollers to radio pilots. 

Recently, I went to the FAA's Na- 
tional Aviation Facilities Experimen- 
tal Center in Atlantic City, N.J., to 
get a firsthand look at an experimen- 
tal ATARS system made by Texas In- 
struments. Inside Building 269-A is 
an impressive array of computers. At 
one end of the computer bank sits a 
slightly different box with the name- 
plate ARIES, for Aircraft Reply Inter- 
ference Environment Simulator. 
ARIES, explains the FAA's Bob Gae- 
tani, allows technicians to tailor 
ATARS to a specific airport by simu- 
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Early engineering model of DABS anten- 
nà is being installed at FAA's experimen- 
tal center in New Jersey. Cylinder on top 
is a side-lobe suppression antenna. It fil- 
ters out fading transponder responses 
for a clearer signal in crowded areas. 


lating different traffic densities and 
different avionics on the planes. 

On the opposite end of the bank 
theres a standard 21-inch radar 
scope. Gaetani turned on the screen, 
and a Milky Way of white dots ap- 
peared. The time is 1985, and it is one 
instant at Los Angeles International 
Airport. About 400 planes are taking 
off and landing in a 200-mile radius. 

Gaetani says these fictional scenar- 
ios alleviate a lot of tension. "When 
two planes collide here," he says 
laughing, "the blips intersect and just 
keep right on flying." 

With ATARS, planes with DABS 
transponders are protected from each 
other and from those with altitude 
transponders. "I can equip any combi- 
nation of planes with DABS transpon- 
ders that I want," Gaetani says, 
punching buttons on the computer. If 
all 400 planes have DABS, the system 
is virtually flawless—the traffic con- 
trollers could almost fall asleep. But if 
few planes have either DABS or an 
altitude transponder, ATARS offers 
little protection. 

The first three ATARS sites, now 
being built in Atlantic City, Clemen- 
ton, and Elwood, N. J., will really test. 
the system's worth in the field. The 
three airports' radar systems overlap 
each other, simulating a complex 
three-terminal control area like New- 
ark, LaGuardia, and Kennedy Air- 

(Continued on page 162) 
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Compact 


stereos 


Now they really 


produce hi-fi sound 


Fisher ICS-419. Fisher has a long 
history in the high-fidelity busi- 
ness and, as | confirmed with 
this model, is capable of turning 
out a fine compact system. The 
FM tuner is extremely sensitive, 
measuring better than 2.8 mi 
crovolts of usable sensitivity. 
Signal-to-noise readings were 
good, too, exceeding the 65 dB 
claimed, all of which should add 
up to clean FM and stereo FM in 
all but the most difficult recep- 
tion areas. | was somewhat sur: 
prised that the speakers sup- 
plied with this system use only a 
single 62-inch driver, but the 
eight-inch passive radiator helps 
make them efficient. Since Fish- 
er's speakers can be purchased 
separately, you might want to 
consider those offered for the 
higher priced ICS-429. The Mod- 
el MS-125, in the same size cabi- 
net, includes a two-inch tweet- 
er; this substitution might add 
about $20 to the cost 
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"Component" designs 
are going into these 
new all-in-one systems 


By LEN FELDMAN 
PHOTOS BY FRANK LU: 


A couple of years ago, the editors of 
POPULAR SCIENCE asked me to evalu- 
ate compact stereo systems in terms of 
their high-fidelity capabilities. I 
turned the project down because I felt 
then that most compacts could not de- 
liver true high-fidelity sound. Роме 
output lev were generally inade- 
quate and often highly exaggerated in 
advertisements. Loudspeaker вуз- 
tems were shoddily constructed and 
used poorly selected driver elements. 
In short, most of the compact stereos 
then available offered low-fi sound 
rather than the promised hi-fi 

Now that's all changed—and by so 
much that I couldn't cover all the 
quality compacts now available. You 
can still find poorly made $149.95 spe- 
cials in the audio departments of some 


New compacts come with a variety of fea- 
tures and capabilities. The six shown here 
are just a sampling of the types available 
(other manufacturers are listed at the end 
of the article): at left, Pioneer Centrex 
and Hitachi; above, Fisher and Sharp; 
at right, Panasonic and Superscope. 


department stores, but the new com- 
pacts I'm talking about come with new 
price tags as well—the six 
tested for this report have list prices 
ranging from $350 to $750— reflecting 
the higher quality hardware now 
used. What made the compacts take 
on a new image? It began with the 
government. 


systems 


Rules for power ratings 

In 1975, the Consumer Affair: 
tion of the Federal Trade Commission 
issued a rule that was to affect the en- 


tire home audio-equipment industry: 
the Audio Power Disclosure rule. It 


requires that if a manufacturer speci- 
fies a power rating for his product, the 
rating must be very clear and precise. 
First, power must be quoted on a "per- 
channel" basis (instead of multiplying 
the power in each channel of a stereo 
system by two, as had previously been 
the practice). 

And more importantly, the specifi- 
cation must also include the range of 
frequencies at which the stated power 
can be delivered, at what maximum 


level of distortion, and with what 
speaker loads 
Generally, 
delivers a bit more power into four 
ohm speaker systems than into the 
more commonly available eight-ohm 
type, and manufacturers habitually 
quoted the higher power figure. Until 
the new rule was issued, manufactur- 
ers used a variety of methods to mea- 
sure power, most of them designed to 
provide inflated—if meaningle: 
numbers to impress the buyer. It 
not uncommon for audio systems ad- 
vertised as having “100 watts of pow- 
to measure out less than 10 highly 
distorted watts per channel 
No segment of the audio industry 
was as much affected by the new rule 
as compact stereo. Makers of low-fi 
compacts suddenly dropped all refer- 
ences to power-output capability 
Quali manufacturers—primarily 
those who also offer complete lines of 
separate components—began to de- 
sign and produce much-improved 
compact systems, many of them truly 
Continued 


solid-state equipment 


Hitachi SDQ-9910. | pecially liked the 
well-illuminated recording-level meters 
on this model and the separate recording 
level controls for each channel. Volume 
and tone controls have detent steps which 
make resetting easy and reliable. Hitachi 
uses a deluxe BSR record changer and a 
high-quality magnetic cartridge from 
ADC. Both of these companies are well 
known in the hi-fi component field. A 
“sleep switch” lets the changer shut off 
the entire system. Speaker systems, 
equipped with passive radiators, were ef- 
ficient enough to produce more than ade- 
quate sound levels despite the relatively 
low power-output rating of the receiver. 
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Imperial C-5100. Intelligent engineering delivers a great deal of 
performance for the cost of this unit. Having power-output me- 
ters on a low-powered unit is perhaps even more useful than 
having them on a higher-powered receiver that you're less likely 
to overdrive. With the C-5100, you can monitor the output levels 
and keep them within the unit's conservative rating of five watts 
per channel. In this way, the meters are used to help minimize 
distortion. This model also has separate record-level meters and 
controls for each channel, as well as the BSR three-speed chang- 
er and ADC magnetic cartridge. Advanced circuits such as a 
phase-locked loop FM multiplex decoder, similar to that used in 
separate tuners and receivers, are used in the FM section of this 
compact. Indeed, stereo separation was excellent and noise in 
stereo FM was minimal in my relatively strong signal area. My 
own measurements indicated that overall distortion was limited 
by the amplifier section, not by the tuner circuitry. 


Sharp SG-200. Although we checked out this model with the SP- 
5000 speakers that are part of the system, my feeling was that 
you would be better off mating it with a pair of Sharp's less- 
expensive speakers such as the Model SP-2000, which would 
lower the overall suggested retail price of the system to $379.95. | 
just can't see spending all those extra dollars for a combination 
that uses a ceramic cartridge and delivers no more power than 
others selling for much less. Aside from this, the Sharp unit is 
very well engineered, especially its cassette section which fea- 
tures that company's exclusive automatic program-search sys- 
tem, illuminated record-level meters, and automatic level con- 
trols. In fact, this advanced cassette section stands out in sharp 
contrast to the seemingly anachronistic ceramic cartridge in the 
turntable. Accurate center-of-channel tuning of this model is 
made simple, thanks to an LED mounted right on the dial point- 
er—it illuminates as you scan down the dial. 


rivaling the performance of their own 
component systems. 
Compacts vs. components 


Higher quality compact systems are 
not all that different from systems 


made up of separate components. 
They look different, though, because 
theturntable is mounted atop the cen- 
tral receiver, which also houses an 8- 
track, cassette, or combination deck. 

Speakers, which are usually includ- 


Pioneer KH-8855. The compact system 
that came closest to equaling separate 
component performance in every single 
specification was this unit from Pioneer— 
makers, also, of a very popular line of 
high-fidelity separates. Jack Doyle, presi- 
dent of Pioneer of America, told me re- 
cently, “The KH-8855 definitely repro- 
duces high-fidelity sound. Audio specifi- 
cations place the unit in the realm of true 
high-fidelity reproduction.” He pointed 
out that the turntable (the only one of the 
group that is a single-play model and uses 
a belt-drive system) was designed by Pio- 
neer, too, and comes with an Audio-Tech- 
nica cartridge that retails for $45. This 
pickup has an elliptical stylus for more ac- 
curate tracking of high frequencies; it 
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comes installed and factory adjusted for 
best downward tracking force. Cartridge 
installation represents one of the trickiest 
aspects of assembling a component sys- 
tem, and it's something that need not be 
faced when you purchase a high-quality 
compact system. 

Measuring and listening to this system, 
| had to agree that its performance is truly 
in a class by itself. The cassette section 
particularly impressed me, with its built-in 
Dolby noise-reduction circuitry, a unique 
music-selector system, and automatic re- 
peat-play capability. | measured useful 
response from this deck from 30 to 14,000 
Hz and a signal-to-noise ratio of better 
than 57 dB. The quality also is reflected in 
the price—highest in this group. 


ed in the package for technical as well 
as marketing reasons, are housed sep- 
arately, of course. They have to be to 
deliver good stereo effect and reason- 
ably loud sound power at the extremes 
of the audio range. 

So there's really nothing in the com- 
pact configuration that precludes 
high-quality sound performance. 
Nothing, that is, except the eagerness 
of some manufacturers to pass off infe- 
rior merchandise by dressing it up to 
look like something it is not. 


What I look for 


I've learned over the years to look 
for certain clues before I even take a 
system into my lab for evaluation. The 
first is a power-output specification, 
quoted honestly and correctly in ac- 
cordance with the FTC rule. If no pow- 
er rating is given (it doesn't have to 
be), I figure the manufacturer has 
something to hide or isn't too proud of 
what an honest spec would reveal. 

But while I look for a power spec, 
I'm less concerned about the actual 
wattage output of a compact system 
than I would be if I were judging sepa- 
rates. That's because the manufactur- 
er of a compact has control of all the 
elements. Presumably, he'll choose a 
speaker system that is efficient 
enough to deliver adequate sound lev- 
els when driven with the compact sys- 
tem's chosen receiver. 

That's something that is easily 
judged by listening tests: Turn the 
volume up to the loudest levels you 
are ever likely to want. If there's no 
audible distortion or breakup of 
sound, it doesn’t much matter what 
the actual receiver power rating is as 
an absolute number. 


Tape: | like cassettes 


Another thing I look for in a com- 
pact is the type of tape system used. 
Compact manufacturers have tradi- 
tionally favored the 8-track tape for- 
mat over cassette, but that's now 
changing. And if it's fidelity you're af- 
ter, the change is definitely for the 
better. All six of the compacts I've just 
reviewed play cassettes. But half of 
them handle 8-tracks, too. You might 
prefer this dual capability if you have 
the 8-track tape format in your car 
stereo and want to play the same 
tapes at home as on the road. 

There are many otherwise high- 
quality compact systems that supply 
only 8-track tape facilities, but I 
would not recommend such systems to 
anyone who intends to record quality 
tapes from records or FM stereo broad- 
casts. 

One final indicator that I use ini- 
tially to determine if a compact sys- 
tem is worth lab or listening tests is 
the type of phono pickup used. Mag- 
netic cartridges outperform less ex- 
pensive ceramic types even though 
there have been improvements in ce- 
ramic pickups over the past few years. 
Magnetic pickups generally require 
lower tracking forces in record 
grooves, which helps to preserve the 
life—and quality—of your record li- 
brary. Magnetic pickups also offer 
more uniform frequency response, 
lower distortion, and hence better fi- 
delity. But a magnetic cartridge may 
mean a higher price, since the receiv- 
er has to have amplifier and equalizer 
stages not needed in ceramic car- 
tridges. 

Five of the six systems I selected to 
test for this report use magnetic car- 
tridges. Surprisingly, the Sharp sys- 
tem uses ceramic, and it is far from 
the least expensive in this group. 


The all-important speakers 

Once I've finished checking out the 
published details concerning a com- 
pact system, I like to get my hands on 
the unit itself, particularly the loud- 
speakers that come with it. I'm not too 
concerned with how many driver ele- 
ments the speaker has, or whether it 
is a vented enclosure (bass reflex), a 
sealed acoustic-suspension enclosure, 
or some other basic design. What I am 
interested in is the solidity of the box; 
I want to make sure that it's not so 
flimsy that its own resonances will 
contribute unwanted sound to loud 
music. Any open-back design (and a 
thin pressed-board, plastic, or card- 
board back amounts to the same 
thing) is immediately ruled out. 
While physical size and attractive- 
ness are part of what you're buying, I 
attach little significance to them dur- 
ing my listening tests. You probably 


MAJOR FEATURES OF SIX COMPACT STEREO SYSTEMS 


Program sources incuded — Роне per 


Power band Distortion. 
[L7] 


(Bivens 


Manufacture Model AM/FM Phono G-track Cassette (watts, rms) (Hz to kHz) Price 

Fisher ICS-419 Yes M Yes Yes 12.0 60 to 20 2.0 6%" full range — $659.85 
and passive rad. 

Hitachi 500-9910 Yes M Yes Yes 75 701017 3.0 8°, 3",and8" $379.95 
passive radiator 

Imperial by C-5100 Yes М No Yes 5.0 70 to 10 1.0 8", 2%", and 2" $359.95 

Superscope 

Panasonic 5Е-5508 Yes М No Yes 10.0 70 to 20 2.0 (2)5%", 20", $399.95 
and B* passive. 
radiator 

Pioneer KH-8855 Yes M No Yes 22.0 40 to 20 0.7 10", 4", $759.90 
and 2%” (Mod. 
CL-70) 

Sharp 56-200 Yes C Yes Yes 7.0 1001020 5.0 3-way(others $469.95 
available) 


Notes: М = magnetic pickup; C = ceramic pickup 


tms = continuous power, with both channels driven simultaneously 
Power band = range of frequencies over which rated power is delivered at or below rated distortion 


won't have to pay much attention to 
appearance, either. Nearly all of to- 
day's speakers look good, and most 
manufacturers are well aware of the 
importance of styling and color. 


Other things to look for 


The buyer's guide above summariz- 
es the highlights and features of six 
compact systems ranging in suggest- 
ed retail price from $359.95 to 
$759.90. (Remember, however, that 
many dealers offer big discounts.) At 
the high end of this price range, you 
might wonder whether you wouldn't 
be better off selecting separate compo- 
nents for your home stereo system. 
Perhaps so, if you are willing and able 
to make as perfect a match of the com- 
ponents as the manufacturer has 
done. At the lower end, I seriously 
doubt that you can do as well. 

With so many fine units now on the 
market, I could have charted dozens of 
lower or higher priced—or simply ad- 
ditional—models from the manufac- 
turers listed below and other quality 
makers. But I consider this a pretty 
good cross section of units with the 
features that produce hi-fi sound. 

Armed with this information, you 
should be able to avoid common buy- 
ing mistakes and zero in on a reason- 
ably priced, space-saving, and well- 
matched assembly that will deal lov- 
ingly with your records, your tapes 
—and your ears. LB) 


WHO MAKES ‘EM 
Fisher Corp., 21314 Lassen St, Chatsworth CA 91311; 
Hitachi Corp., 401 W. Artesia Bivd., Compton CA 90220: 
Panasonic Corp., One Panasonic Way, Secaucus NJ 
07094; Pioneer of America (Centrex Line), 1925 E. Dom- 
inquez St, Long Beach СА 90810; Sharp Electronics, 10 
Keystone Pl, Paramus NJ 07652; Superscope, Inc. 
20525 Nordhoff St., Chatsworth CA 91311 

The following companies also manufacture or market 
опе or more compact systems that deliver high-fidelity 
Sound. For information, write to: Aiwa International, 3 
Oxford Dr., Moonachie NJ 07074; Momavex Corp. "one 
Magnavox Way, Fort Wayne IN 46801; Optonica (Div. of 
Sharp), 10 Keystone PI., Paramus NJ WIS d C Pen. 
ney, 1301 Ave. of the Americas, New York NY 10019; 
Sanyo Electric, Inc., 1200 W. Artesia Blvd. Compton CA 

‘of America, 9 W. 57th St., New York 

NY 10013. Benth Radio Corp., 1000 Milwaukee Ave., 
Glenview IL 60025. 


Panasonic SE-5508. Panasonic is one of 
several brand names used by Japan's gi- 
ant Matsushita Electric Company. The 
amplifier of our mid-price SE-5508 deliv- 
ered more than its rated 10 watts over 
most of its useful range; and, at the 10- 
watt level, distortion was under one per- 
cent, half the specified rating. The FM tun- 
er section, rivaling many component re- 
Ceivers, uses a field-effect transistor as its 
first RF stage, for improved linearity and 
ability to handle strong or weak signals. 
The two 5'4-inch woofers in the accom- 
panying Model SB-350 speaker system 
are equivalent to a larger, single speaker 
element for bass. Also, a passive eight- 
inch radiator cone reinforces lowest bass 
and makes the speakers highly efficient 
and suitable for the low-power applica- 
tions for which they are intended. The SE- 
5508 (as well as other compacts in Pana- 
sonic's 5000 series) has auxiliary input 
jacks for external components such as a 
tape deck, so if you already own a cassette 
deck, you might consider Model SE-5008, 
essentially the same but without the tape 
feature. 
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4WD 


AMC Eagle 


— passenger-car comfort, 
all-weather capability 


By ED JACOBS 


Was this any way to treat brand-new 
cars—roaring over potholes, along 
tree-lined gravel roads, over slick 
grass, and churning through sand, 
then up and down a steep, muddy 
trail? Well, yes. That's because I was 
at American Motors' proving grounds, 
testing its new four-wheel-drive pas- 
senger cars, the Eagles. 

This new flock of off-road vehicles is 
designed for people who want the all- 
weather traction and safety of four- 
wheel drives, but don't like the truck- 
like four-wheelers currently on the 
market. So AMC developed this series 
of reasonable-size passenger cars with 
four-wheel drive. They ride about as 
comfortably and handle about as well 
as any other cars their size on the 
road. Off the road, they behave more 
like mountain-goats—as do their 
truck-like Jeep cousins—even though 
they are not designed for the brutal 
off-road use Jeeps get. 

Eagles are built for light off-road 
use, and are the first mass-produced 
U.S. 4WD's with independent front 
suspension. AMC's 258-cu.-in. six is 
the only engine available, and three- 


Eagle's four-wheel traction pulls chained- 
together Chevrolet Citation and Ford Mus- 
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speed automatic transmission, power 
Steering, and power brakes are stan- 
dard. They're equipped with Quadra- 
Trac full-time four-wheel drive and a 
new viscous-coupling transfer case. 

Since Eagles are derivatives of the 
Concord, there is a strong family re- 
semblance. However, the Eagles sit 
three inches higher and ride on 15- 
inch wheels. 

Inside, you'll find the same luxury 
and plushness of other AMC cars, and 
there's a long option list. Cruise con- 
trol, tilt steering, power windows, 
stereo, air conditioning, power door 
locks, and Deluxe and Limited decor 
packages are available. 

At the special preview I attended, I 
found the ride a bit stiffer than the 
average passenger car, but not objec- 
tionable. Traction was very good. In 
fact, I was able to drive comfortably 
up and down that steep, muddy hill 
after both a new Citation and Mus- 
tang failed to climb it. Earlier, I saw 
an Eagle pull a 30,000-pound road 
grader up a slight, gravel-covered in- 
cline after the Citation and Mustang, 
in tandem, failed to even budge it. 

The heart of the Eagles' four-wheel 
drive is a new single-speed transfer 


tang uphill backwards, despite their full- 
power efforts to resist. 


case with viscous coupling. The sys- 
tem, originally developed in England 
by Ferguson, uses a series of closely 
spaced, wavy clutch plates running in 
a honey-like silicone fluid that AMC 
engineering vice president Roy Lunn 
likes to call "Silly Putty." 

The fluid's resistance to shearing 
forces performs a limited-slip function 
between the front and rear drives, and 
also acts as a skid limiter because it 
tends to equalize drive-shaft speeds 
under uneven-traction conditions. 
Another characteristic is that the vis- 
cous coupling tends to send more 
torque than normal to the axle with 
the best traction, where it will do the 
most good. 

Driving with this system is remark- 
ably routine. There is no surging or 
locking, and nothing special to do to 
engage it. It's like driving any other 
car; you just get in and drive it away— 
through just about anything, in any 
weather. 

Engine response is good, and should 
be adequate for any kind of driving 
you have in mind. Happily, fuel econ- 
omy is expected to be within two mpg 
of conventional drive trains. 

That nearly conventional fuel econ- 
omy may work heavily in the Eagles’ 
favor. As AMC product-group vice 
president Dale Dawkins says, "It may 
be very attractive to people who, for 
reasons of fuel economy, haven't been 
considering any four-wheel-drive ve- 
hicle." And if economy doesn't attract 
them, he thinks the increased mobili- 
ty will. "People are unwilling to give 
up their mobility. They will do practi- 
cally anything to be able to go where 
they want to." 

The Eagles look promising. Once 
again, AMC has found a specific need 
the competition has overlooked, and 
filled it nicely. uu 


There are three versions of Eagle: a four-door station wagon 
(left), a two-door sedan (background), and a four-door sedan 
Although the Concord heritage is very obvious, the most notice- 
able difference is the three-inch-higher ride height required to fit 
the four-wheel drive train under the body. Special flexible fender 
flares and lower-body protection also stand out. Rear-quarter 
window on four-door sedan adds airiness to interior. 


Eagle's independent front suspension has front-driving axle as- 
sembly attached to the engine to reduce noise, vibration, and 
harshness. Springs on rear axle pass over axle tube, instead of 
under, to gain additional ride height for body. Heart of the new 
full-time four-wheel-drive system is viscous-coupling transfer 
case (right). The front drive shaft is driven by chain from transfer 
case's front hub. Viscous-drive clutches (in circular housing at far 
right) control the amount of slip between axles 


Smaller Thunderbird 


and Cougar star in 
lineup of trimmer 


'80 Fords 
and Mercurys 


Electronic instrument cluster (shown 
above on Thunderbird) is optional on sev- 
eral models. Digital speedometer reads in 
mph or kph; fuel gauge has 32 vacuum- 
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fluorescent segments to graphically rep- 
resent fuel level. Turbocharged four-cylin- 
der engine from 1979 Mustang is now al- 
so available in Fairmont sedans (below). 


By JIM DUNNE 


Two new, completely redesigned cars 
and a number of important, though 
less spectacular, features highlight 
Ford's and Mercury's 1980 car line- 
ups. 

The most noteworthy changes are 
the new Ford Thunderbird and Mer- 
cury Cougar XR-7. They're smaller, 
lighter, and more fuel efficient, and 
built on an entirely different chassis. 
Also new are Ford's four-speed auto- 
matic overdrive transmission [PS, 
Aug.], keyless door locks, and a new 
electronic engine-control system. 

The new Thunderbird and Cougar 

Continued 


Cougar XR-7 (above 
and left) is only Cou- 
gar model this year; 
all others have been 
dropped. New body 
is 15 inches shorter, 
hundreds of pounds 
lighter than last year. 
Michelin TRX tires 
are optional. Rear 
legroom and knee 
clearance are both 
more than three 
inches greater 
Large, deep-well 
trunk has nearly 18- 
cu.-ft, capacity. New 
body shell is shared 
with Thunderbird 


PS auto editor Jim Dunne checks out new 


proving grounds. Despite large size re- 


car still retains classic Thunderbird identi- 
ty, but with big increase in efficiency. 


Thunderbird at Ford's Dearborn, Mich., 


duction during complete redesign, new 
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XR-7 (its twin from the Lincoln-Mer- 
cury division) are built on a unit-body 
chassis for the first time this year, as 
Ford has abandoned the separate 
frame-and-body construction in all ex- 
cept its largest cars. The Thunderbird/ 
XR-7 chassis is very similar to that of 
the Fairmont/Zephyr, and it's no coin- 
cidence, since the Ford compact was 
used as the test-bed for the new per- 
sonal-luxury-car chassis. That means 
the variable-ratio rack-and-pinion 
steering, strut front suspension, and 
four-bar rear suspension used on the 
T-bird and Cougar are proven designs, 
refined over two years of Fairmont/ 
Zephyr production. 

The common body is all new. While 
the exteriors are significantly 
smaller, interior dimensions are as 
good as, or better than, those of the 
1979 cars, especially where rear-seat 


How they compare 


Thunderbird. 1979 1980 
Wheelbase (in.) 114.0 108.4 
Overall length (in.) 2155 2004 
berg (in.) 1 53.0 
Width (in) 785 741 
Track, frontrear (in) | 63.2631 58.4/57.2 
Luggage capacity (cu. ft.) 15.6 182 
Base engine (cu, in) 302 V8 255 VB 
Weight Ы.) 4028 275 
Body type. Bodyiframe ^ Unitized 
Front head room (in) 37.3 371 
Front leg room (in.) 422 416 
Front hip room (in.) 55.6 559 
Rear head room (in.) 362 363 
Rear leg room (іп.) 326 364 
Rear hip room (in.) 572 52.0 
Optional engine 

(со, іп.) 351 V8 302 V8 


Thunderbird has gone through many 
changes. First model, 1955, was a two- 
seat sporty car intended to compete with 
Corvette. Soon it became a big, personal- 
luxury car. Current model (ninth genera- 
tion) is notably smaller than predecessor. 
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room is measured. Outside, wheelbase 
has been cut 5.5 inches, to 108.4, and 
overall length has been slashed by al- 
most 17 inches (15 for XR-7) to a com- 
pact-size 200.1 inches (200.4). Overall 
widths are slimmer by four inches, but 
the cars provide better space inside for 
the passengers. Trunk space is in- 
creased by more than two cubic feet. 

Thunderbird and Cougar have shed 
about 750 pounds. Their 3275-pound 
weight, smaller engines, and/or over- 
drive automatic transmissions have 
boosted fuel economy by as much as 
five mpg above the 1979 models. For 
instance, where EPA composite rat- 
ings list the 1979 Thunderbird line at 
15to 16 mpg, the 1980's are estimated 
at a solid 20 mpg. 


Overdrive means more mpg 

Highway driving with the 302-cu- 
bic-inch engine and the automatic 
overdrive transmission will probably 
show even bigger gains, since speeds 
over 30 mph—where the overdrive 
works—are not used much in the EPA 
tests. That means when you drive that 
power train at a steady 55 mph, the 
mileage you get could be better than 
the EPA highway rating. 

The four-speed overdrive transmis- 
sion is used on LTD, Marquis, Thun- 
derbird, and XR-7 lines. It's available 
only with the 351 and 302 V8's. In a 
short familiarization drive with an 
overdrive-equipped Thunderbird, I 
found that the extra shift was unno- 
ticeable for the most part, though up- 
and-down driving in the 27-to-35-mpg 
range did produce repeated, unexpect- 
ed gear changes. However, Ford rec- 
ommends that driving in that one 
speed range be done with the trans- 
mission selector in "3," where the 
overdrive is not engaged. At 55 mph, 
the overdrive gear cut engine speed 
over 600 rpm, from just over 2000 
rpm to about 1400. That slower engine 
speed is the key to fuel-mileage im- 
provement. Look for versions of this 
transmission to be used in more Ford 
models, especially the smaller cars, 
and a similar type in GM big cars in 
1981. 

Two V8's are offered in the Thun- 
derbird and Cougar: A new 255-cu.-in. 
V8 is now standard, and the 302 that 
was standard last year is now option- 
al. The 351 is no longer available, or 
needed, on Thunderbird or XR-7 
(though it's still available for the full- 
size cars) The new cars' lighter 
weights permit 1979.style perfor- 
mance with the smaller engines. 

Ford used the existing 302 block as 
the basis for the new 255 V8. The 
302's three-inch stroke was retained, 
but the bore was reduced to 3.68 
inches from four. The 255 weighs 60 
pounds less than the 302, and that 


means additional weight savings 
throughout the chassis. 

A special effort was made in Thun- 
derbird and XR-7 to keep the empha- 
sis on luxury, despite the smaller size 
and lighter weight. Noise levels inside 
are comparable to, or even less than, 
those in the 1979 cars, though they 
are not expected to be as low as pre- 
1978 models. Those cars made the 
most of heavyweight chassis and the 
separate frame-and-body type of con- 
struction. Careful analysis of the new 
cars will show that they are almost 
duplicates of Chevrolet Monte Carlo 
and Pontiac Grand Prix in important 
features like size, power, perfor- 
mance, and level of luxury appoint- 
ments. That means the Ford personal- 
luxury cars are no longer pacesetters, 
but are now followers instead. 

Interiors of Thunderbird and XR-7 
feature new instrument-panel designs 
that group warning lights and gauges 
directly ahead of the driver, while ¢on- 
trols are set lower and to the right. An 
optional electronic instrument panel 
features digital readouts for the 
speedometer, plus a graphic fuel-level 
display and extra warning lights. 

After my brief experience with 
them, I'm not convinced that digital 
speedometers are better than dial 
types. The dial types seem easier to 
read and less distracting than the dig- 
itals. So think twice about paying ex- 
tra for a "modern" feature that offers 
no functional advantage. 

Emission-control changes in all en- 
gine lines except the 351 include the 
use of an additional catalytic convert- 
er (two in the case of V8 engines) lo- 
cated close to the exhaust manifolds. 
These reach operating temperatures 
quickly, and begin to clean up the ex- 
haust earlier than the main convert- 
er, which is located downstream in the 
exhaust system. The quicker action 
means the converters clean up emis- 
sions when the engine is still cold 
and running with the choke on. 

Another technical feature is Elec- 
tronic Engine Control III, the latest 
refinement of Ford's sophisticated 
emissions-control system. It’s stan- 
dard on all Lincolns and 351 (5.8-liter) 
engines, plus all California 255 (4.2- 
liter) and 302 (5.0-liter) engines. Im- 
provements involve much closer mon- 
itoring and direction of engine func- 
tions to work with an oxygen sensor 
and three-way catalyst system. 

Ford's turbocharged four-cylinder 
engine, introduced on the Mustang/ 
Capri last year, is offered with an au- 
tomatic transmission for the first 
time, and will be an option on the 
Fairmont/Zephyr line. It can provide 
big-engine performance, but is rela- 
tively noisy and vibration-prone in 
most operating ranges. The promised 


Zephyr sedans also get turbo engine op- 
tion, including California models. Engine 


fuel-economy benefits of the four-cyl- 
inder engine will be mostly lost if you 
make much use of the turbocharger's 
boost. That can make the turbo four 
less fuel-saving than an efficient six of 
a greater displacement. 

Body styling for the remainder of 
the Ford and Mercury car lines, big 
and small, remains surprisingly un- 
changed. The LTD, Granada, Fair- 
mont, Mustang, Pinto, Fiesta, Mar- 
quis, Zephyr, Monarch, Capri, and 
Bobcat offer only slight trim revi- 
sions, most hardly noticeable when 
compared with the 1979's. 

New P-metric radial tires are stan- 
dard on all 1980 Ford lines except 
Bobcat, Pinto, Monarch, Granada, 
and Versailles. They take higher in- 
flation pressures—up to 35 pounds for 
normal driving—to reduce rolling re- 


Keyless entry system uses pushbuttons mounted on driver's 
door for multiple functions besides entry. Conventional key-type 
lock gives owner manual override, in case of failure. 


is available only with automatic transmis- 
sion, but is not available on wagons. 


sistance and improve fuel economy. 
Whiter, brighter halogen head- 
lights are standard on all Ford prod- 
ucts except Granada, Monarch, Pinto, 
Fiesta, and Bobcat, as the company 
continues its lighting changeover. 


Keyless locks 


Sure to be a favorite option with 
buyers of the 1980 Lincolns, Thunder- 
birds, and XR-7's is the keyless door- 
and trunk-lock system. It's operated 
by touch-sensitive buttons located on 
the outside of the driver's door, above 
the handle. Five numbered buttons, 
each with a pair of numbers, are used 
to unlock all doors, unlock only the 
driver's door, unlatch the trunk lock, 
or turn on lights to illuminate the but- 
tons, the car's interior, and the locks. 
The keyless system is controlled by 


Deep trunk on Thunderbird (and XR-7) provides a lot of usable 
space for easy packing of bulky items. Liftover height is high, but 
the design helps to give the body extra stiffness. 


two five-digit combinations, one made 
at the factory and kept as a perma- 
nent part of the car; the other, you 
make up. 

One very important addition to the 
option lists this year is the return of 
the Traction-Lok limited-slip differ- 
ential on the full-size Marquis and 
LTD. The resizing of those cars last 
year included a new, smaller rear- 
axle assembly, and there wasn't time 
to design a limited-slip to fit it. 

Michelin TRX tires, which Ed Ja- 
cobs and I found so very effective in 
our testing of the '79 Mustang Turbo, 
are available on certain other models 
this year, although they are an expen- 
sive option. They require special 
forged-alloy rims with a different di- 
ameter and cross-section, which can 
accommodate only TRX's, and that re- 
ally hikes the price. They ride a bit 
harder than more conventional types, 
though the new P-metrics have nar- 
rowed that gap, due to their high in- 
flation pressures. The improvement 
in handling with TRX's can be sub- 
stantial. 

The clever "fluidic" windshield- 
washer system introduced on the '79 
Mustang/Capri is also available on 
more models. It has a single nozzle, 
and uses fluidic principles to oscillate 
the stream over the whole windshield. 
When you look at it, you see a fan- 
shape pattern, but if you view it un- 
der strobe illumination, you'll see a 
single serpentine stream oscillate 
across the glass. 

The LTD II and non-XR-7 Cougar 
lines have been discontinued. These 
cars, nominally intermediates, have 
been temporarily replaced by putting 
more emphasis on the carry-over 
Granada and Monarch for one year. A 
new line willbe introduced іп '81. Es 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Flying wing 

Rev up the engine for a pow- 
ered takeoff—or foot-launch 
this flying wing as a hang " 
glider. The kit has an option- 
al 12-hp engine and tricycle 
landing gear. Claimed cruise 
speed is 55 mph. Striplin Air- 
craft Corp., Box 2001, Lancas- 
ter, Calif. 93534. 


Car trailer 
Stretch this small-car trailer 
to tow a boat (above) and 
stow its 16-cubic-foot box on 
the roof rack. The box top 
has clamps for four bikes, 
plus built-in legs for roadside 
picnics. U-Tow Trailers, Oak- 
ley Side House, Houlsyke, 
Danby, near Whitby, North 
Yorkshire, England. 


Snow bike FOERSTER 
Sno-Runner looks like a mo- س‎ 
tor bike—except for front, 7, 
center, and rear skis. А two- ^e 
cycle, air-cooled 134-cc en- 

gine powers the track propul- 

sion. Top speed: 25 mph. ч 
Sno-Runners disassemble for 2 

easy transport. Chrysler's 
Marine division makes them. x no 
Electric Omni Automatic buses 
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Gas prices too steep? Electra- 
Cars—converted Omnis, Hori- 
zons, and Rabbits—travel up 
to 70 miles on battery power. 
Top speed is 65 mph, claims 
JMJ Electronics, 4415 High- 
line Blvd., Oklahoma City, 
Okla. 73125. Optional items 
are a range extender, heater, 
and solar panel. 


Leave the driving to comput- 
ers if you catch a bus at 
GM's 2.3-mile test track in 
Milford, Mich. Buried wires 
carry signals that let on- 
board and wayside comput- 
ers steer and control driver- 
less buses. GM is evaluating 
vehicle controls for auto- 
mated guideway systems. 


Portable cold 


Food stays cold in vehicles 
and boats with the LT-22 por- 
table refrigerator. The bat- 
tery-powered compressor 
can also run with AC. Dimen- 
sions: 12 by 23 by 11 inches. 
Capacity: 65 pounds. Maker: 
Indesit (183 Madison Ave., 
N.Y., N.Y. 10016). Suggested 
price: $245. 


Wider VW 

VW's latest Transporter is 
five inches wider for comfort- 
able three-abreast seating. A 
lower engine and passenger 
floor provide more luggage 
space and headroom. Refine- 
ments for 50- and 70-hp en- 
gines include hydraulic valve 
tappets and electronically 
stabilized idling. 


Pulse monitor 

Put a thumb or finger in the 
Heartwatch sensor and moni- 
tor your heart rate on a digi- 
tal display. Your pulse is de- 
tected by faint changes in fin- 
gertip color. Model 40 is 
$179. Dart Medical Equip- 
ment, 113 E. Allegan St., Box 
18187, Lansing, Mich. 48901. 


Turbo-Corvette 


Chevrolet harnessed a turbo- 
charger and electronic fuel 
injection to a '79 Corvette. 
Result: Turbo-Corvette. The 
test car, not for sale, gets a 
power boost from 195 hp to 
about 260 hp. The 25-pound 
turbo, visible in the inset, is 
not actuated during most 
normal driving. 


Modular fridge 

Pull the cart out of this 
counter-height, energy-sav- 
ing refrigerator and its back 
seals off two other castered 
cabinets. The three carts are 
for frozen food, damp cold, 
and dry cold. The fridge was 
designed by a team from 
Carnegie-Mellon University. 
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PHOTOGRAPHY 


BY E. H. ORTNER 


For SLR flash: "dedicated" adapters 

Plug one of these Vivitar adapters into the hot shoe of an SLR, 
and Vivitar's model 285 electronic flash will couple with all the 
fancy electronics of the camera, just as the camera maker's 
own "dedicated" flash does: set shutter speed and X synchro- 
nization, turn on the flash-ready signal in the viewfinder, 
transmit film-speed and f-stop settings to the flash, and han- 


dle other camera-flash functions. The adapters are designed 
for late-model Canon, Minolta, Nikon, and Olympus SLR's. 


in-1 converter 
Soligor's Multi-Purpose 2X 
Teleconverter does more 
than just double the effective 
focal length of your lens. Re- 
move the bayonet-mounted 
lens assembly in the center 
of the unit, and you have an 
automatic extension tube for 
1:1 photos. Price: $77. 


Swing-out flash 

The flash pod swings out at 
the end, of Kodak's three new 
Ektralite 110 cameras, putting 
it away from the lens (no red 
eye) and keeping the camera 
compact. The Tele-Ektralite 
20 shown, with dual lens for 
normal or tele pictures, is 
$57.95. 


Expanding holster 
Use it as a camera case 
slung from your shoulder or 
as a holster attached to your 
belt—the Safari case works 
either way. Want to keep a 
long lens on your camera? 
Screw an extension or two 
between the case and cap 
(above). The modular units— 
plastic shells with thick foam 
padding inside—can accom- 
modate an SLR camera with 
any lens from 16 to 300 mm. 
The body case is $18.95. A 
lens case (three in. long, with 
two caps) is $10.95. Exten- 
sion tubes (which add 2% 
in.) are $5.95. Maker: Safari 
Camera Case, Inc., Box 
19972, Houston, Tex. 77024. 


М 98 | POPULAR SCIENCE 


Rolling tripod 

Add wheels to a tripod and 
you have the Tri-Caddy. 
Locking brakes keep them 
from moving. Done shoot- 
ing? Collapse the tripod and 
roll your equipment away. 
Price: $21.95. Maker: Welt/ 
Safe Lock, Inc., 2400 W. 8th 
Lane, Hialeah, Fla. 33010. 


Super super 8 sound camera 

There's not much missing on the Bauer S 715 XL super 8 
sound movie camera. Its features: Angenieux f/1.4 6-90-mm 
(15X) macro-zoom lens; frame speeds of nine, 18, and 24 fps, 
with 40-fps slow motion; automatic interval timer for one, 10, 
60, or 240 frames per minute; preset scene lengths of six, 
eight, or 10 seconds; automatic lap dissolves; and built-in 
shoulder brace. For sound, there's automatic level control 


with headphones for monitoring. Price of the super 8 camera: 


$2230. 


IN TOOLS | 


BY R. L. STEPLER 


Sawhorse brackets 
Take a set of four brackets, 
two lengths of 2x4, and a 
pair of sawhorses. Assemble 
as shown and tighten wing 
nuts. Result: a sturdy work 
surface for paneling, wall- 
board, and plywood. Four 
brackets cost $11 from Loc- 
lan, Box 83, Lawton, Okla. 
73501. 


Riveter 


The D-99 pocket-size hydrau- 
lic riveter weighs only 18 oz., 
yet has a ton-and-a-half pow- 
er output, according to the 
maker. The tool sets %- to 
YA-in.-dia. steel and alumi- 
num rivets. Price: $100. Greg- 
ory Tool Systems, 407 San 
Anselmo Ave., San Anselmo, 
Calif. 94960. 


Bandsaw 

Housed in plastic, McGraw- 
Edison's new bandsaw retails 
at $140. Specs: %-һр motor; 
four-in. depth of cut; 10-in. 
throat; variable cutting 
speeds from 480 to 1200 
blade-surface feet per 
minute. The saw's worktable 
tilts 45 degrees. 


Hedge trimmer 

A saber saw on this Danish 
hedge trimmer cuts heavy 
growth up to one in. dia. A 
lever-operated clamp grips 
the wood until the cut is 
completed. The prototype 
was developed at the Tekno- 
logisk Institut, Gregersensvej, 
2630 Tastrup, Denmark. 


Wallpaper stripper 
Wall coverings strip off fast 
with the Wallpaper Stripper, 
says Plasplugs (65 Montauk 
Hwy., Box 265, East Hamp- 
ton, N.Y. 11937). A roller (in- 
set) enables the tool to glide 
over contours, so there's no 
gouging of plaster. Price: 
$10.95. 


Planer/shaper 

Ten interwoven, two-sided 
hacksaw blades make up the 
cutting surface of this clever 
Japanese Saw Rasp. A quick 
adjustment switches the tool 
from fine to rough cutting. 
It's $11.95 from Leichtung, 
701 Beta Dr., No. 17, Cleve- 
land, Ohio 44143. 


Anchor bolt 

Chipboard projects should be 
sturdier if they're assembled 
with this Danish anchor bolt. 
Tightening the bolt extends 
three prongs in its steel cas- 
ing, for a secure grip in parti- 
cleboard. To-Bre Fasteners 
ApS., Peder Wessels Vej 6, 
5220 Odense, Denmark. 
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\Nhat's New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS: 
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Remote hi-fi 

Sit back, point, push a but- 
ton. You just changed a rec- 
ord on Dual's new turntable 
or started a recording on this 
latest cassette tape deck. 
Both are remotely controlled 
by a hand-held unit (inset). 
Price: $1470. Distributor: 
United Audio, 120 S. Colum- 
bus Ave., Mt. Vernon, N.Y. 


Computer radio 

Tap in a few numbers on the 
keyboard and a microproces- 
sor inside this GE clock radio 
provides: delayed alarms, 
two wake-up times, pushbut- 
ton tuning, instant station re- 
call, programmable snooze 
times—even a battery backup 
in case of power failure. The 
GE 7-4880 is $116.95. 


Tuneful bell 


“Ding-dong” to this doorbell 
is like “Chopsticks” to Libe- 
race. Musical Chimes plays 
any of 25 songs when the 
front- or back-door button is 
pushed. A built-in clock also 
strikes the half or quarter 
hour. The Nutone unit is 
$129.95. 


Home taping 

Take your next round of 
home “movies” using this 
new portable videotape sys- 
tem from J.C. Penney and 
you can erase or edit them 
later. Twolfour-hour VHS 
deck ($995) records directly 
from the color camera 
($1095) or, connected to a 
tuner ($399), from a TV. 


Talking translator 
Use the keyboard to spell a 
word; the digital display 
shows you the foreign equiv- 
alent—and this talking lan- 
guage translator then says it. 
The Texas Instruments trans- 
lator accepts up to 1000 Span- 
ish, French, or German words 
stored in plug-in modules. 
Price: $250. Module: $50. 


Super CB 


Just talk—this new micropro- 
cessor-controlled CB set 
takes care of the manual 
work such as finding an emp- 
ty channel or picking out any 
of five preprogrammed chan- 
nels you usually use. The 
SSB base rig, made by Mid- 
land, Box 1903, Kansas City, 
Mo. 64141, is $766.95. 


Computer printer 
Want to add lots of capability 
to your home computer— 
without adding lots of mon- 
ey? Radio Shack's $219 Quick 
Printer produces 32 upper- 
and lower-case characters 
per line, using a 5x7 dot ma- 
trix. It connects to serial, par- 
allel, or TRS-80 computers. 


Whats New 


FOR YOUR CAR 


BY ED JACOBS 


Lock-on puller 

Posi Lock gear-and-bearing 
puller has a special cage that 
locks its jaws onto the piece 
being removed. This is said 
to eliminate tipping and the 
danger of the puller spring- 
ing off, even if you strike the 
end of the center pin. Prices: 
$74.95 (shown) and $94.95 
(larger). Octagon, Box 3003, 
Fargo, N.D. 58108. 


OPEN 


Safety jump-starter 
You can eliminate some of 
the dangers of battery explo- 
sion during jump-starting 
with Scat Spark, because its 
control unit keeps you away 
from the batteries. If hooked 
up incorrectly, the unit will 
not work, but a warning light 
will go on. Six-, 12-, or 24- 
volt systems, $49.99. DFH, 
Inc., Box 1563, Rogers, Ark. 


CLOSED 


Portable 
compressor 


Air Aid plugs into a cigarette 
lighter, delivers 80 psi, and 
fits under the seats of most 
vehicles. It can even handle 
water-system charging on 
campers and boats. Price: 
$27.38 ppd. Exeter Engineer- 
ing, Inc., 4828 Hollins Ferry 
Rd., Baltimore, Md. 21227. 


Windshield fixer 


You can repair stone chips, 
"bull's-eyes," and "star 
breaks" in your windshield 
with Clear Star. Special resin 
and a vacuum/pressure sys- 
tem penetrate the damaged 
area, form a permanent re- 
pair. Clear Star Products Inc., 
Box 737, East Moriches, N.Y. 
11940. It's $13.95 ppd. 


Pickup top 

If you've considered a “cap” 
for your pickup, but thought 
its height too limiting, Push- 
over might be for you. It's vi- 
nyl-covered nylon over alu- 
minum bows, with a vinyl 
window, and is claimed to | 
open or close іп 30 seconds. 
Price: $235. Chalfant Sewing 
Fabricators, Inc., 11525 Madi- 
son Ave., Cleveland, Ohio. 


Parts cleaner 
Quick-Bath is for do-it-your- 
selfers. It's chemical-resistant 
polyethylene, fits any stan- а 
dard 15-gal. drum, has a self- 
supporting splash panel, fil- | 
ter, and 170-gph pump. For 
110-volts or 12-volts, 
$146.95; 110/12-volt combina- 
tion units, $174.95. Leisure 
Components Corp., 16730 = 
Gridley Rd., Cerritos, Calif. 
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b. 


Parasol 
wing 


-new zipfor jets? 


By BEN KOCIVAR 


Parasol wings, set on thin struts over 
the fuselage, were familiar designs on 
1930's planes. Now there's an updated 
parasol design that may greatly im- 
prove performance of 3000-mph fight- 
ers in the 1990's. 

At the Air Force's Arnold Engineer- 
ing Development Center in Tennes- 
see, the wind-tunnel fighter-intercep- 
tor model shown here is undergoing 
tests. Its curious profile is a startling 
change from delta- and swept-wing 
designs usually associated with su- 
personic aircraft. 

The saddle-shape wing is swept 
back, slightly twisted, and has droop- 
ing wing tips. This radical shape is 
designed to take advantage of the 
shock wave coming from the conical 
nose of the plane. 

"The wing shape is actually deter- 
mined by the shape of the shock 
wave," Melvin Buck, chief of the High 
Speed Aero Performance Branch of 
the Air Force Flight Dynamics Lab, 
told me. The wing's leading edge is as 
wide as the wave. 

At a Mach-4.5 (3000 mph) cruise 
speed, the high-pressure shock wave 
sweeping back from the nose hits the 
underside of the wing. Both lift and 
drag are developed, but lift increases 
much faster than drag. 

Shock-wave pressure falls off near 
the trailing edge of the wing until 
there is no pressure difference. This is 
what determines where the wing's 
trailing edge is located, as well as its 
unusual curvature. 

Interaction between shock wave 
and wing should also boost forward 
thrust as pressure from the wing is 
reflected onto the rear of the fuselage. 
According to Buck, the design is opti- 
mized for the 3000-mph cruise speed, 
and may double the supersonic range 
of a future fighter over more conven- 
tional designs. The McDonnell Doug- 
las/Air Force project was started in 
1977, and results are expected in 
about a year. 
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Curved-wing mod- 
el is checked 


(above) prior to 
wind-tunnel test 
Engines are posi- 
tioned close to the 
trailing edge of 
the parasol wing 
in T-tail design. (A 
similar wing might 
be used on cruise 
missiles.) Support 
for the model in 
the tunnel enables 
it to be rotated or 
tilted, and mini- 
mizes air-stream 
interference 


Home- 
improvement 


ideas 


As we all turn our attention back indoors 
this season, no DIY project can do more to 
perk up a fading house than a wall treat- 
ment—and that's the main emphasis of 
this autumn's special section. 

In addition to the two paneling stories 
illustrated at right, we alert you to the two 
new wall coverings and the metal-framed 
partition system described below. Wall 
treatments are also a vital part of the base- 
ment shop in our bottom photo—an up- 
grading speeded by today's convenient 
electric tackers. 

Inevitably, with travel restricted by tight 
gasoline supplies, we'll be spending more 
time in our homes and the homes of 
neighbors. It's a rewarding investment to 
increase the hospitality of those homes by 
making them more attractive and better 
suited to the added activities they will 
now host. All articles in this section—de- 
voted to those ends—are labeled with the 
symbol above. This house was featured 
as the Leisure Home of the Month in our 
April 78 issue. 


* Knock-down kitchen cabinets 

New wrinkle in wood cabinets: Buy 'em 
flat to save on labor and shipping, tote a 
carload home. Once assembled, they go 
up just like the ready-mades. 


* Add a dormer for attic room 

Take your pick of three basic types that 
raise the roof (or part of it) for head- 
room and light to transform a useless 
attic into living space. 


© Frame it with metal 
These partitions go up faster than con- 
ventional wood studs and divide large 
areas into functional rooms. Metal studs 
are predrilled for wiring runs. 


® Problem-solving wall coverings 
Tearproof squares and a hefty sheet that 
"papers" over problem walls are new 
products that increase your how-to op- 
tions as a paper hanger. 


Customize a 
feature wall: 


HERRINGBONE 
PANELING 


For dramatic interiors: 
BRING SIDING 
INDOORS 


Quick-assemble 
a family-activity 


BASEMENT SHOP 


E oh) 
ND 
< 


- Pama y 


Lush looks: Rough-sawn fir plywood sid is a low-maintenance wall covering in Masonite's Bayside lap siding panels a 
ing accents an entry (top); redwood ply kitchen (above). Georgia-Pacific offers garage turned family room; 1x16 strips 
wood, applied vertically and horizontally, 4x8-, 4x9-, and 4 x 10-ft. sheets. come unprimed for painting, staining 
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On the slant: sapwood-streaked redwood siding in bath and 
living room. California Redwood Assn. members offer it in sizes 
from 1x4 to 1x12. For the exterior look of weathered barn sid- 


The rugged good looks 
of exterior siding 
can transform your 
home's interiors, too 


By RICHARD STEPLER 
Does the "photo realism" of imitation 
wood interior paneling leave you . . . 
well, unconvinced? Consider the exte- 
rior variety: Your choices range from 
wood shakes to tongue-and-groove 
strips to plywood sheet siding. 

Woods. Redwood, cedar, fir, and 
pine are available in plywood siding. 
Redwood and cedar are also sold as 
lumber—tongue-and-groove boards, 
from four to 12 inches wide. (For inte- 
rior uses, the four- to eight-inch 
widths are more commonly used.) 
There are even remarkably realistic 
hardboard sidings such as Masonite's 
Bayside lap siding with its rough ce- 
dar texture (opposite page). 

Of course, the popularity of the ex- 
terior look for interiors hasn't caught 
all of the paneling makers napping. 
Georgia-Pacific's interior lineup in- 
cludes Barnplank, a ponderosa pine 
veneer paneling that accurately imi- 
tates weathered barn boards (above). 

Size. You say your house has tall 


ing, use Georgia-Pacific's Barnplank paneling (right). 


ceilings? Plywood siding is available 
in 4x9- and 4x10-ft. sheets, besides 
the familiar 4x8's. California Red- 
wood Assn. members offer boards up 
to 20 feet long—possibly the best 
choice for paneling a room with a ca- 
thedral ceiling, or to panel a long wall 
when you want to emphasize its 
length with horizontal paneling. 
Textures. You say you don't like the 
shiny finish of most interior paneling? 
Plywood siding is offered in rough- 
sawn or "brushed" finishes, as well as 
smooth. Cedar and redwood boards of- 
ten come smooth on one side, resawn 
on the other; you put them up either 
way. Even wood shakes and shingles 
are offered in several finishes. 
Patterns. Texture 1-11 plywood sid- 
ing (top photo, next page) with 
grooves four or eight inches on center, 
creates dramatic lines, depending on 
how it's applied. Reverse board-and- 
batten siding, with its wider, 12-inch- 
on-center grooves, can give bolder ef- 
fects (next page) And tongue-and- 
groove strip paneling offers almost 
unlimited design flexibility (above). 
Where. In an entry, siding is a tran- 
sition from outdoors. In a living room 
or family room, an accent or feature 
wall can be more effective than panel- 
ing the entire room (and less costly). 


In a kitchen it's a durable, low-main- 
tenance wall covering. You can even 
use it in a bathroom. (When it's used 
in moisture-laden environments, four 
to five coats of polyurethane or alkyd- 
resin varnish are recommended by the 
California Redwood Assn.) 
Construction tips. Put up plywood 
siding just as you would ordinary inte- 
rior paneling. The American Plywood 
Assn. advises that the material is 
strong enough to be applied horizon- 
tally, vertically, or diagonally over 
typical stud spacing—16 or 24 inches 
on center. Plywood siding can be 
painted, stained, or simply sealed and 
left unfinished. Installation tips for 
tongue-and-groove boards are given 
on the next page [also see: "A New 
Slant for Paneled Walls,” PS, 
Feb. 77]. 
For more on indoor siding, turn page 


FOR MORE INFORMATION 


Plywood siding: American Plywood Assn., Р.О. Box 
11700, Tacoma, Wash. 98411. Redwood strip siding and 
plywood: California Redwood Assn., One Lombard St., 
San Francisco, Calif. 94111. Hardboard siding: Masonite 
Corp., 1909 E. Cornell Dr., Peoria, Ill. 61614, Wood-shake 
panels: Shekertown Corp, Box 400, Winlock, Wash. 


ledwood Assn. (address above) offers four 
: "Redwood Interior Guide,” "Redwood Con- 

ps,” "Redwood Interior Finishes,” and "Red- 
wood Plywood Guide”; price of all four: $1. Masonite 
Corp. (address above) offers a 24-page booklet on hard- 
board siding. Georgia-Pacific (900 S.W. Fifth Ave., Port- 
land, Ore. 97204) offers a 20-page brochure that in- 
cludes redwood, cedar, fir, and pine plywood sidings, 
redwood strip siding, plus hardboard siding. 
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Dramatic lines: texture 1-11 plywood, applied diagonally, in a battens painted white, in a bedroom (right). Plywood siding, sold 
living room (left); reverse board-and-batten plywood, with the іп 4x8-ft. and larger sheets, can be painted or stained. 


Vertical paneling: If walls are uneven or in 
poor condition, apply horizontal frame- 
work of 1x3 or 1x4 furring strips. Wood 
shims can be used to square up frame- 
work. Begin paneling at inside corner, 
keeping board grooves toward starting 
corner, tongues toward work direction. 
Face-nail top and bottom of each board; 
blind-nail through tongues at each furring 
strip or stud. Trim last board to fit. 


Horizontal paneling: If needed, apply fur- 
ring strips vertically, about 24 in. on cen- 
ter. Nail baseboard first, tongue up, blind- 
nailing through tongue at each furring 
strip or stud. Tap succeeding boards into 
place and blind-nail through tongues; a 
scrap of paneling with groove edge intact 
makes an ideal tapping block. At outside 
corners, a miter joint looks neatest. If you 
butt-join, cover with trim. 


Diagonal paneling: Apply furring strips 
vertically, if needed. Start at inside corner, 
applying paneling with tongue edge to- 
ward work direction. Lay out first three 
boards on floor, with tongues fitted tightly 
in grooves. Mark for miter cut at 45 de- 
grees, using carpenter's square. Face-nail 
corner piece and blind-nail the next two 
and succeeding boards through tongues 
at studs or furring strips. 


RAW AG CURTIN CALIORNVA REOR GO AGEN 


MITER JOINT BUTT JOINT 


Switch plates, electrical outlets: These may be recessed or Moldings, baseboards: Measure floor and ceiling separately. At 
brought out flush with paneling. Measure for openings from ad- outside corners miter-join board ends; at inside corners butt-join 
joining board and floor or ceiling. Drill four large-diameter holes boards. Moldings are face-nailed;'use colored finishing nails or 
inside corners and cut opening with saber or keyhole saw.  countersink with nailset and fill holes with wood putty. 
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Joy 
T the taste of 
4» country fresh 


= ‘salem Salem 


PUTER CIGARETTES CRUSH-PROOF BOX 


v Clty resh menthol. 
"Mild smooth and refreshing. 


Enjoy smoking again. 
Also available in 1005. 


*i, 


vibe Î Warning: The Surgeon General Has Determined 
KING: 16 mg. “tar”, 1.1 mg. nicotine, BOX: 18 mg. "tar", 1.2 mg. nicotine, | That Cigarette Smoking Is Dangerous to Your Health. b 
100's: 18 mg. "tar", 1.3 mg. nicotine, av. per cigarette, FTC Report MAY 78. 


Hammer-and-nail jobs go faster and neat- 
er with these electric tools. To assemble 
duckboard flooring (top), use brad nailer. 
For ceiling tile (lower photo), choose a 
power stapler. Just press tool against 
work and squeeze the button. 


Basement 


shop 


— power tackers 
speed the assembly 


Squeeze a button and the 
work is secured. Tedious 
jobs go fast with these 
tough electric tools 


DESIGN BY ALLEN SCRUGGS 
PHOTOS BY KEITH SCOTT MORTON 
DRAWINGS BY CARL DeGROOTE 


Imagine not having to hammer on 
your next home construction job. No 
time wasted in groping for a nail, get- 
ting it started, pounding it in, and— 
maybe—pulling it back out to 
straighten it. No wasted energy (not 
to speak of the pain) in bandaging 
thumbs and even staunching bleed- 
ing. 

With the new power tackers, your 


hammer can stay on the shelf for 
many home-improvement jobs. To 
demonstrate the point, this basement 
shop was built with an electric brad 
nailer and a power stapling gun. You 
just position either tool on the work 
and squeeze the trigger. In go walls, 
up go ceilings, and down go custom 
floors. Besides the work-saving as- 
pects, you'll appreciate the design of 
this shop. It takes full advantage of a 
typically limited basement area and 
solves some problems common to all 
basements. 


The enemy—water 


One of the first concerns when you 
go below grade is dampness. Even if 
you've never had trouble before, it's 
wise to take precautions against pos- 
sible water seepage now—before fin- 
ished walls are in place. 

Prepare all masonry surfaces by 
first removing oil, dirt, and loose 
paint. Salt deposits can be removed by 
applying a 20-percent solution of mu- 
riatic acid (one part acid to four parts 
water) with a broom or fiber brush. 
Let it dry for at least a half hour and 
rinse thoroughly with water. 

All cracks and holes must be 
patched with a fast-setting hydraulic 
cement. When everything has dried, 
apply a sealer according to the manu- 


MASONITE: 


br Peonoanp 


WORK BENCH +: 


CONVENIENCE | 
OUTLETS 


facturer’s instructions. Usually one 
coat is sufficient; if your basement is 
normally wet, however, apply a sec- 
ond sealer coat. (For a solution to a 
drastic seepage problem, see PS, 
March '78.) 

Although sealers discourage actual 
seepage, they can’t keep out damp- 
ness. For that reason, our concrete 
floor is covered with duckboard mod- 
ules. Four-by-five-foot frames are 
shown here; use other sizes if they'll 
fit into your space better, but keep 
them small enough for one person to 
handle. Just lay them on the concrete 
surface; the air between floor and 
boards acts as an insulator, minimiz- 
ing dampness. Since you're on your 
feet most of the time you're in your 
shop, you'll appreciate standing on 
these slatted platforms rather than on 
a hard, damp slab. 

The platforms even promote neat- 
ness—sawdust and small debris fall 
through. Small parts and fasteners 
that drop between the slats are easily 
recovered. Periodically, depending on 
how much you use your shop, you sim- 
ply tip back one module at a time and 
sweep the floor beneath, using a dust- 
pan and broom. As a bonus, the plat- 
forms keep tools, power cords, and ma- 
terials off the damp floor, and protect 
them against minor flooding. 

Continued 


After Masonite paneling is up, corners 
and joints are easily covered with trim of 
painted lattice strips. Working .wall of 
shop, detailed below, can be adjusted to 
fit many basement floor plans. 


зе" 
TO 
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LATTICE 
STRIPS 


WORKBENCH 
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PLAN DETAIL 


NOTE | FINISH ALL WALLS AND ENCLOSURES WITH 
MASONITE EXGEPT WHERE OTHERWISE NOTED 
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Planning desk is lower than the bench so 
that you can work seated. Peg-Board and 
underslung drawers keep tools and sup- 
plies within easy reach. 


Each module is a frame of eight 
1x2's covered with 11 1x4's. Frame the 
four-by-five-foot rectangle with the 
48-inch and the 58%-inch pieces as 
shown in the drawing. Fasten them in 
place with white glue and secure with 
1%-inch brads. 

Place the remaining 1x2’s inside 
and across the frame at each end and 
evenly spaced within the frame (about 
17% inches apart). Glue and brad each 
piece. 

The 1x4 top flooring pieces are 
spaced evenly across the frame (creat- 
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ing about a half-inch space), glued and 
nailed to the 1x2 supports. 

Once the glue has dried, sand the 
frame and finish with two coats of sat- 
in polyurethane varnish. Sand lightly 
between each coat. 


Ceiling and walls 


While a variety of ceiling types is 
available, one of the simplest to in- 
stall—especially with an electric nail- 
er and stapler—is conventional acous- 
tical tiles across furring strips. 

The strips are nailed perpendicular 
to the exposed floor joists overhead. 
Begin at the center of the room. (In 
most rooms, you can find this point by 
measuring the walls; if not, use your 
eye to locate a visual center.) 

From the center line, drop a plumb 
bob to the floor. Lay out a row of tiles 
to two adjacent walls. (They will form 
an L-shape on the floor.) If less than 
half a tile remains at the wall, start 
the first row of tiles at the center line 
you've marked. If you need more than 
half a tile at the wall, shift the center 
line over by half a tile width and in- 
stall your first furring strip. This will 
save tile along the edge and retain the 
centered appearance. 

From there, use the width of each 
tile to determine where the next fur- 
ring strip goes. Nail each strip to the 
bottom of each beam it crosses, using 
one-inch brads in the electric nailer. 
Be sure the strips are parallel and 
centered between two adjoining tiles. 
If strips must be pieced together, trim 
them so they join on a beam, and nail 
both ends. 

Continue measuring and installing 
furring strips until the ceiling area is 
covered. Then, using medium-size sta- 
ples—and specific instructions for the 
tile you've chosen—staple each tile in 


ЖЕ 
465" LONG 
(4 REQ'D) 


!x2'8 
48" LONG 
(2 REQ'O) 
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place. (The ceiling in the photos was 
already roughly finished with sheets 
of fiberboard, so we just glued and sta- 
pled the tile to this surface.) 

Nailing strips over walls and 
around windows anchors the paneling 
on outside walls. The workbench wall 
is covered with Masonite Peg-Board 
for hanging tools and organizing stor- 
age. And, finally, molding is added 
where the wall surfaces adjoin the 
ceiling. 


Work areas 


The idea: Use all available space. 
As shown in the drawing, areas above 
or below the work stations are put to 
work for bulky storage. Hinged and 
sliding doors not only conceal disorder 
but prevent sawdust from settling on 
shelves. 

Since the Peg-Board also covers the 
wall below the bench areas, seldom- 
used tools or accessories, such as ex- 
tension cords and the like, can be 
neatly hung. Underslung drawers be- 
low the desk area tuck out of the way, 
but are handy for holding those small 
miscellaneous items that accumulate 
in a workshop. 

It’s best to have two main work ar- 
eas, as shown. The main bench is 
higher and designed for typical shop 
projects. The lower desk is for a seated 
worker—for making plans or doing 
smaller hobby crafts. Keep them sepa- 
rated by a partition, as shown in the 
drawing and photos. This keeps clut- 
ter toa minimum and makes both ar- 
eas safer when two people are at work 
at the same time. 

Lighting and wall outlets should 
also be a prime consideration. Natu- 
rally, be sure all work areas are well 
illuminated—it’s a matter of safety 
where any tools are used. Figure on at 
least four convenience outlets (two 
double outlets) for the workbench; a 
single outlet at the desk should be suf- 
ficient. And, of course, consult local 
electrical codes before running the 
wiring. 

Finally, if you want a “homey” at- 
mosphere while you work—or want to 
create a true family room—add fix- 
tures: chairs, tables, table lighting, 
and even a TV set. Ge) 


FOR FURTHER INFORMATION 
Electric staple gun; electric brad nailer: Duo-Fast Corp." 
Consumer oducts Div., 3702 River Rd., Franklin Park iL 
0131. Paneling: Masonite Casa Blanca and Peg-Board, 
Masonite Cor. 29 N. Wacker Dr. Chicago It 60606. 
Recliner: Saturn by Bercalounger. Chicago IL 60611. 
Formica #915—Sun Yellow, #911— 
Moss Green; Formica Corp., Formica Bidg., 120 E. 4th 
St, Cincinnati OH 45202. Window blind: Custom-col- 
ored Flexalum Decor blind by Hunter Douglas, Inc, 20 
Company Ва, Totowa NJ 07812. All and tools: Brook- 
Co., Peterborough NH 03458. Picture-framing 
Fairfield NJ 07006. Televi- 
Ave., New York NY 10017. 
Sewer-pipe cocktail table: Made from an 8-to-6 clay re- 
ducer, 14" long. Table top: Formica-covered plywood 
circle, 27" diameter, with а 3” lip. 


*For more information on the tools—and a new booklet 
titled “Staple Gun Upholstery Shortcuts" —write Duo- 
Fast, Dept. CB, Box 1148, Elkhart IN 46514. 


you can take home 


q EE in your car 


Knockdown kitchen 
cabinets you assemble 


yourself can reduce the 
cost of kitchen renovation 


By A. J. HAND 


When it comes to remodeling, the sin- 

gle most expensive room in most 

is the kitchen. Even a relative- 

n run into thou- 

у you can low- 

er your cos your own 

cabinets from read emble kits, 
called knockdown or KD cabinets. 

Continued 


Cabinets on this page are all knockdown 
units from Belwood. Kitchen at top is out- 
fitted with Belwood's Tara series. Those at 
left are clean contemporaries from the 
Belmead series. Immediately above is the 
framed and paneled Vicksburg line 
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Since these cabinets come to you 
unassembled, you save money on la- 
bor costs. They also take up less space 
in trucks and warehouses, so you save 
on shipping and storage. And since 
you can carry home a whole kitchen- 
full in a station wagon, KD's can 
sometimes eliminate delivery costs. 

How much do you save overall? 
Sometimes quite a lot. In the Mont- 
gomery Ward catalog, which offers 
identical cabinets either assembled or 
unassembled, the saving comes to 35 
to 43 percent.’ For example, a two- 
door, 36-inch base cabinet with solid 
birch frame and doors costs $156 
assembled, but only $98 in KD form. 
Adding up costs for a random combi- 
nation of Wards’ solid-birch-front cab- 
inets, I found that enough to cover 20 
feet of wall space with both base and 
wall units comes to $1499 unassem- 
bled, but the price jumps to a whop- 
ping $2432 for the same combination 
if you buy the cabinets assembled. 

Usually, such a one-to-one compari- 
son is not possible, because few manu- 
facturers offer identical cabinets in 
both ready-made and KD versions. 
But if you compare roughly similar 
products, you'll find the KD's usually 
cost at least 20 to 25 percent less. 

What do you give up in convenience 
and perhaps quality for those savings? 
To find out, I rounded up samples of 
both wall and base cabinets from the 
major suppliers of KD's. I put them 
together, checked them over, and even 
installed a few of them. Here's what I 
learned. 


Assembly 

All the cabinets I worked with came 
neatly packaged with simple instruc- 
tions featuring exploded drawings 
and step-by-step directions. In addi- 
tion, all the cabinets were designed 
with easy assembly in mind. They all 
come with the front panel already as- 
sembled and doors prehung on good, 
self-closing hinges. That spares you 
the job of hanging the doors, the trick- 
iest part of assembling any cabinet. 

Most of the simpler cabinets will go 
together in about 10 minutes, even 
less as you gain experience. Those 
with drawers or extra interior fea- 
tures such as Lazy Susan shelves will 
naturally take longer. 

In most cases, the only tool you need 
is a screwdriver. Most makers use 
Phillips-head screws, a blessing since 
these are far easier to drive than ordi- 
nary slotted screws. 

Some cabinets have special fasten- 
ing arrangements. The Belwood cabi- 
nets feature a plastic fastener (see 
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Front panel of a Sears Cabinet Maker wall 
cabinet is fitted by author, above. At left is 
a Whitegate base cabinet in Forest Pecan. 
Atright are (top to bottom) Belwood Tara 


photo) with a threaded steel insert 
that accepts a machine screw. The fas- 
tener is fast and easy to use, and it 
eliminates a problem I had with some 
of the other cabinets: Screws driven 
into particleboard sometimes strip 
their holes. 

Even simpler is the system used in 
the Sears Cabinet Maker collection. 
These cabinets assemble with no tools 
at all. Acetyl copolymer fittings fea- 
ture pegs that snap into predrilled 
holes to lock the cabinet together at 
the press of your finger. 

None of the cabinets requires cut- 
ting of any kind during assembly. You 
may, however, have to cut trim and 
filler parts when you install them. All 
the cabinets I tested were prefinished 
except for the D&M Spacemate, which 
came in unfinished birch, a wood that. 
takes both paint and natural finishes 
quite well. If you're a good finisher, 
you might like the unfinished cabi- 
nets. The factory finishes on most cab- 
inets run to simulated wood grain or 
quickie combination stain/lacquers. 
You could probably do a better-look- 
ing job yourself if you have good fin- 
ishing skills. 

Although most cabinets go together 
without a hitch, I did encounter a few 
problems. About a third of the Sears 
cabinets came through with minor 
damage. Usually, repairs were a sim- 
ple matter of gluing and clamping the 
pieces back together. More disturbing 
was the Sears base cabinet that came 


in Honeypine, D&M Spacemate in unfin- 
ished birch, Trimline wall cabinet in Dark 
Oak simulated wood-grain finish. Doors 
are prehung on frame on models tested. 

B&W PHOTOS BY AUTHOR 


with two right sides and no left. One of 
the drawers also had two right sides, 
and the preattached drawer-slide 
hardware all fell off because of 
stripped screws. 

The Sears cabinets are catalog 
items, so rectifying problems like 
these takes time. In fact, I reordered 
the defective cabinet and after a series 
of mix-ups was told—three weeks lat- 
er—that I would have to reorder 
again. That kind of hassle is unfortu- 
nate, because the Sears cabinets, 
along with the Belwoods, are among 
the best of the cabinets I tested. 

Other problems I encountered were 
undersize screws that failed to hold 
the drawer front in place on a White- 
gate base cabinet, and a few loose sta- 
ples here and there in some preassem- 
bled parts. All this boils down to the 
fact that while the cabinets are easy to 
assemble, you may need some ingenu- 
ity, plus a few extra tools and some 
glue, to get the job done right. 

Once a KD cabinet has been assem- 
bled, installing it is no different from 
installing a ready-made. The job is 
relatively easy—the step-by-step pho- 
tos show you how it’s done. 


Overall quality 
Quality varies from brand to brand, 
but in general it seems to run a small 
cut below that of the average ready- 
made. Cabinet sides and backs are 
usually particleboard or extra-thick 
Continued 


save energy, 

you need the 
maxim 

recommen 

insulation: 

In the ceiling. 

In the walls.— 


And in 
the windows. 


In a one-story house, 
Andersen * Perma-Shield® 
windows may save nearly 

as much in heating cost as six 
inches of additional ceiling 
insulation? 

That's because of the 
windows low air infiltration. 

Their snug-fitting design 
is at least two times more 
weathertight than industry 
air-infiltration standards 
require. 

If you also compare 
Andersen's use of double-pane 
insulating glass to old- 
fashioned single-pane glass, 


"Compared to windows which just meet NWMA industry air-infiltration standard 1.5.2.73 in а 1,400 s 
in Denver, Colorado with 15% window-to-floor space ratio, 250 lineal ft. of crack and 6 inches of fiberg 


The more you 
the more you need. Andersen. 


the savings really jump. 
To more than the equivalent of 
12 inches of additional 
ceiling insulation. 
Add triple glazing and 
the savings pile up still higher. 
And when properly 
shaded, sized and oriented 
toward the sun, Andersen 
windows can take advantage 
of winter solar heat gain 
and help save even more. 
So don’t just insulate. 
Ask your Andersen dealer 
to help you insulate with 
a view. Look for him in the 


Yellow Pages under "Windows" 


, ft. one-story 


house. 
¢ ceiling insulation (8-10). 
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Now sanding is 
as easy as whapp, 


Forget about clumsy clips. Or screws that can scratch the finish. With 
| Press n Sand* from 3M, you just peel and stick. And youre ready to sand. 
Choose from a complete selection of Press 'n Sand discs and cut sheets 
| just right for the job. 


Press n Sand takes the grind out of sanding. 
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hardboard instead of the plywood used 
in most ready-mades. I suspect the 
ready-mades use the somewhat stur- 
dier plywood because they have to be 
stronger to hold together during ship- 
ping. KD's are less vulnerable and can 
get by with the composite materials. 

Cabinet fronts, doors, and drawers 


are made of better materials, often 
solid wood. This is partially because 
these are the parts that show, but also 
because these parts take the wear and 
abuse of everyday use. 

The hardware furnished with all 
the cabinets was a good grade. All of 
the doors come with self-closing 


hinges. The Sears Cabinet Maker se- 
ries has ball-bearing drawer slides. 
The Belwoods have steel tracks with 
nylon guides. 


Sturdiness 


When you finish assembling your 
Continued 


Step-by-step installation of wall and base cabinets 


ےک 


Mark location of wall studs; cabinets should be lag-screwed to 
studs wherever possible. If desired, draw location of all cabinets, 
using pencil—it won't bleed through paint. Mark accurately. 


Frame out the soffit around cabinet tops if desired, using 1X3 or 
2x3 stock. The 1x3 stock is strong enough if you are careful not to 
knock it apart when you nail on the soffit covering. 


Base cabinets go in last. Clamp adjoining units together so they 
are flush and even; fasten with two screws. Belwood and Sears 
cabinets have built-in doweling systems that align and lock 


2 


Begin in corner, wall cabinets first. Cleat (1x2) on wall and simple 
brace hold cabinets. Check for level and plumb; shim if needed. 
Clamp adjacent units; screw together (see last photo). 


Cover the soffit framing. If you are using gypsum board, tape the 
joints and putty the nailheads. Do all this before installing base 
cabinets so they won't get in your way as you work. 


fronts together automatically. Finally, install counter top and add 
trim pieces as needed. Cut sink hole in counter top and install and 
plumb the sink. Glue vinyl cove base to kick plates. 
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YOU EVER READ! 


No kidding. Speakerlab's catalog took longer 
to write than some of our competitors have 
been in business. In fact, we created an industry 
by "building great kits so you can afford great 
speakers." Onc сае is an invaluable 
manual of speaker function 
and design. And, it will 
introduce you to the finest 
speaker kits made 
anywhere...with the 
strongest money-back 
guarantee. Find out for 
yourself... FREE, FREE, 
that is. Mail the coupon now. 


SJeoeakerlae 


Dept.9-PS 735 М. Northlake Way 
Seattle, WA 98103 


FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how- 
you can master Plan Reading—Estimat- 
meand the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 
© PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/Schoo! for Builders 
2000 S. Michigan Avenue, Chicago, Ill. 60616 
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GO TECH/School for Builders Veterans 
Dept. PS-99 2000 S. Michigan Ave, Check 
Chicago, Ill. 60616 Here Г] 
Please mail me a Free Trial Lesson, Blueprints 
and Builders Catalog. | understand ‘there is no 


igation—no salesman will call. 
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ADDRESS. 
CITY STATE ZIP. 
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first cabinet, you may not be im- 
pressed by its rigidity. I wasn't. Don't 
forget, however, that the cabinet will 
become much sturdier when it is 
screwed to the wall or floor. 

If you want to be sure of the quality 
of a KD cabinet, look for the National 
Kitchen Cabinet Assn. seal. Cabinets 
bearing this seal have undergone a se- 
ries of some 30 different tests and in- 
spections. Drawers and doors have to 
undergo 25,000-cycle tests; structures 
must pass impact and deflection tests; 
and finishes are subjected to a variety 
of chemicals and substances likely to 
be found in a kitchen. 

These tests are the same ones used 
on ready-made cabinets (ANSI 161.1). 
They are conducted after the cabinet 
has been assembled. And as NKCA's 
Jim Dooley explained: "We don't have 
an engineer put the test cabinets to- 
gether. Just what we call a 'common 
man, following the instructions of the 
manufacturer." As a result, the tests 
include the instructions, too. 


Planning your kitchen 
Once you have selected the make 


Lazy Susan shelves make a corner cabinet 
much more convenient. These are avail- 
able in Sears top-line cabinets. 


Ball-bearing drawer slide on Sears cabi- 
nets illustrates quality hardware—in evi- 
dence on all KD cabinets author tested. 


Special two-piece plastic reinforcers en- 
able you to put together the Belwood cab- 
inets with a single machine screw. 


Push-out pins on Sears Cabinet Maker 
units engage predrilled holes, so cabinets 
go together without tools. 


and style of cabinet you want, sit 
down with a scale drawing of your 
kitchen plus the manufacturer's spec 
sheet. Carefully plan your purchase. 
Belwood's literature is especially 
helpful in planning. 

And planning is important. In addi- 
tion to cabinets, you're sure to need 
some trim parts. For example, if you 
have to space out your cabinets with 
gaps between them to fill out a wall, 
you'll need fillers. Most cabinets come 
with unfinished sides, so if your in- 
stallation calls for an exposed cabinet 
side, you'll need a finished side piece 
to cover up the bare particleboard. 

It can be a real nuisance to have to 
return for more parts once you've 
started a job. That's especially true if 
you're ordering from a catalog. It pays 
to think out your installation from 
start to finish and get everything you 
need all at once. 

And don't pass up the chance for a 
bargain. Many home centers will dis- 
count cabinets as much as 30 to 40 
percent. That makes it well worth 
your while to shop around before you 
decide to buy. 


MAJOR KD-CABINET SUPPLIERS 

Betwood, Div. of U.S. Industries, Ackerman MS 39735; 
D&M Wood Products, Div. of Medford Corp., 11320 N.E. 
Marx St., Portland OR 97220; Korak Corp, 171 Milton St, 
East Dedham MA 02026; International Paper Co., Cabi- 
net Div., Box 8411, Portland OR 97207; Montgomery 
Ward, 619 W. Chicago Ave., Chicago IL 60607; Sears 
Roebuck and Co., Sears Tower, Chicago IL 60684; Trim- 
line, Div. of Moldings, Inc., Box 858, Marion VA 24354; 
Whitegate, Ltd., Harrison NY 10528. 


Herringbone 
paneling 


goes up easier than it looks 


By AL LEES 
ROOM BY BOB MEYER 


A new hardboard paneling in a wood- 
strip pattern simplifies a feature-wall 
treatment that would otherwise re- 
quire a couple hundred angle cuts and 
tedious fitting. The panel, from Ma- 
sonite, is called Woodfield, and comes 
in the Hazelnut tone shown, or in a 
warm brown chestnut. The realistic 
grooves are a standard two inches o.c. 
and so are easy to match up. 

Since you don't make cuts along 
the grooves, you can do your layout 
and cutting from the back of the pan- 
els, without risking any marring of 


Tm 


the prefinished, washable face. For 
the best cut edges, use a carbide blade 
in a portable circular saw. Clamp an 
unwarped board to the back of the 
panel as a guide for the saw base, to 
assure straight cuts. 

It's best to plan installation for a 
solid wall that's flat. (To apply over 
open framing, you'd have to provide 
support strips behind all panel edges.) 
Anchor the pieces with panel adhesive 
in a continuous bead along all edges 
and spot beads inside. You can also 
use nails to position the panels, but 
should still apply adhesive along the 
edges. Cap any wainscot treatment 
(below left) with a chair rail. L5) 

T 


How to cut the 4-by-8 panels 


Some waste is inevitable. Mark each pan- 
el (preferably on the back) for two diago- 
nal cuts at 45 degrees, bisecting two op- 
posite corners of the panel (corner to op- 
posite midpoint, as shown in sketch 1). 
Swing severed corners around to mate 
the two A-edges and the two B-edges. 
Trim new panel thus formed to match 
floor-to-ceiling height of room (2). Repeat 
Step 1 in opposite direction (3); swing 
these corners around to mate C-C and 
D-D. Match the grooves of this panel to 
those of the first, then trim to ceiling 
height (4). Bottom sketch is for wainscot. 
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“Taste Reals new golden taste! 
Richer...mellower than before" 


Real’s new golden leaf tobacco blend does it. 
Tastes richer... mellower...more satisfying. 
A taste that’s pure gold. 
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Gable, shed, and skylight 
dormers make attics 
livable; here’s how 

to build each type 


By FRANKLYNN PETERSON 
and JUDI R. KESSELMAN 


Two major problems stop people from 
living in their attics: too little light 
and too little headroom. By adding a 
dormer—a neat bulge in your roof— 
you can create enough light and head- 
room for a cozy bedroom or a den. Or 
how about a second bath? For a few 
hundred dollars worth of building ma- 
terials, and your own labor, you can 
convert a dark, back-bending attic 
into a comfortable living space. 

A gabled dormer (this page) is 
peaked like most roofs, but the dor- 
mer's peak is set at a right angle to the 
peak of the existing roof. Gabled dor- 
mers work well on either low- or high- 
pitched roofs. 

Some gabled dormers are large 
enough for the peak of the dormer and 
the peak of the existing roof to meet. 
In that case, the front wall of the dor- 
mer generally rests on the existing 
first-floor wall. Peak-to-peak, wall-to- 
wall dormers are very straightfor- 
ward to erect. However, such a dormer 
can be quite large, so you may. want to 
move the dormer peak lower on the 
roof. 

The shed dormer (page 125) is prob- 
ably the simplest of the several basic 
dormer styles. It looks as if somebody 
sawed off a piece of the existing roof, 
raised it, and propped it up with new 
pieces of wall. Generally there’s a win- 
dow in the new front wall. 

The slope of a shed dormer’s roof has 
to be gentler than that of an existing 
roof. So a low-pitched house roof will 
make for a flat or nearly flat dormer 
roof—and that presents problems in 
shingling it well enough to keep out 
rain or melting snow. 

If your roof slopes at least eight 
inches vertically for every foot that it 
runs horizontally (an eight-pitch 
roof), you can build a shed dormer 
with a pitch of four. That’s adequate 
for ordinary shingling. You can even 
get by with a shed dormer pitched at 
three or two if you double up on shin- 
gles or rolled roofing. (See work sched- 
ule.) 


Untraditional design 


A new dormer design has appeared 
recently: the skylight dormer (page 
125). Unlike traditional dormer de- 
signs, this one rises above the peak of 
your existing roof so the dormer can 
capture natural light from two direc- 
tions. The pitch of this dormer’s roof is 

Continued 
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The Solar Alarm 


Chronometer 


* Light Energized 
e Electronic Quartz Accuracy 
* 24 hour alarm 


A personal alarm 
and time system 
powered by light. 


You can't wear a more accurate watch. 
Plus this new LCD chronometer has a built 
in 24-hour alarm and personal reminder 
num. And you no longer have to мо! 

ut batteries failing because this маїс 
is constant being recharged by light. A 
true scientific break thru. 


Forget about losing time 

The time base is a finely tuned quartz crys- 
tal, trimmed by the manufacturer electron- 
ically to an accuracy of 5 seconds per 
month. And the manufacturer stands 
behind this accuracy with a one year lim- 
ited warranty plus a 5 year replacement 
халат on the micro-rechargeable energy 
cel 

Who Is the Manufacturer 


U.I.T. has been the innovator in the digital 
watch industry for years. U.I.T. is the prime 
manufacturer, assembler and importer of 
LCD watches. U.I.T. has been the 
pioneers of solar powered watches where 
‘light energy” recharges micro-energy 
cells contained in the watch. A system so 
efficient they are able to offer the unheard 
of 5 year warranty. 


Forget about batteries 


The new solar-alarm is powered by micro- 
energy cells which are constantly being 
recharged from available light. Not just 
solar light but ordinary room light. You 
never need to worry about batteries. 


Forget about changing technology 
This solar-alarm watch uses all of the 
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8700 Waukegan Road, Morton Grove, Illinois 60053 (312) 966-5510 
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Clip & mailto: Cambridge International, Inc. Dept. P9 | 
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Credit card customers call о 


О Please send me. 


latest technology in electronics and 
engineering. The programmed time meas- 
uring features include hours, minutes, and 
pulsating seconds plus the month and 
date displayed instantly with the touch of a 
button. The large liquid crystal display 
constantly shows the time in arge easy to 
read numerals. A special night light com- 
mand button illuminates the dial for night 
viewing. 

Forget about being late 

The most unique function of this solar 
chronometer is the alarm system. The 24 
hour alarm system is easy to set without 
disturbing the time function. And it sounds 
with a pleasant electronic beep precisely 
at the pre-set time. Your own personal 
alarm system will automatically beep you 
at the right time for "on-time" punctuality, 
во important with todays busy schedules. 
You may never be late again. 


Test it for 2,592,000 seconds 

Take 30 full days (2,592,000 seconds) to 
confirm the accuracy and utility of this fine 
timepiece. If you doubt the quality, merely 
return it for a full refund. 

If you have been looking for that special 
opportunity to own a chronometer of the 
future here is your chance! Available in 
silver or gold tone with fashion flex band. 
All U.I.T. timepieces feature ultra-thin 
design, rugged shock proof engineering 
and water resistant construction. The 
solar-alarm watch is priced at $49.95 each 
plus $2.50 shipping & handling. (IL. resi- 
dents add 5% sales tax). 
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that | may return my purchase within 30 days for full refund. 


O silver tone 0 gold tone 
Û Check or MO endo 


Sed. Change to: C] Visa C Master Charge 


| 

| Account # Exp. Date | 

| Name | 
Address 

| City. State Zip. | 
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often the same as the pitch of the ex- 
isting roof, so the two roof lines are 
parallel. 

The number of dormers you choose 
to add, their locations, and their size 
should be carefully considered, based 
on your home's architecture. After all, 
you'll use the space inside the dormer, 
but you'll see it from the outside. Your 
home's architectural style will also 
probably largely determine which 
type of dormer you choose. [PS showed 
several examples of dormers in "Give 
Your House a Facelift: Remodel with 
Windows," July.] 

Even if your attic originally was left 
unfinished, the joists and other sup- 
ports had to be designed to sustain a 
fairly substantial load—30 or 40 
pounds per square foot, according to 
most building codes. So if you turn the 
attic into a living space, you should 
not be overloading the house's support 
system. 

Whenever possible, try to place the 
dormer's front wall over a first-floor 
outside wall. That provides maximum 
strength and simple construction. Al- 
ternatively, you can place the dor- 
mer's front wall over a ground-floor 
inside wall. If you opt for another ar- 
rangement, it’s best to take the mea- 
surements of your house and attic, in- 
cluding the size and spacing of rafters 
and floor joists, to your local building 
department. They should be equipped 
to offer an opinion on how well your 
attic floor and downstairs walls can 
support the extra weight. 


Five rafters 


Unless you have professional de- 
sign assistance, it’s safest not to make 
your dormer wider than the distance 
between five rafters. Put another way, 
your dormer should not require you to 
remove more than three rafters from 
the roof. The space between most 
rafters is 16 inches, so your dormer 
can be as wide as 64 inches. 

Roofs are designed to hold a lot of 
snow in most parts of the country. At 
the very least, they're designed to sup- 
port safely two burly carpenters. So 
you can easily remove a rafter or two 
during dormer construction without 
fear of the roof collapsing. Because 
you double up the two rafters border- 
ing the outside walls of your dormer 
(see drawings), the net loss of rafters 
during dormer construction will be 
only one. 

Before designing the interior of 
your dormer, determine how well-sup- 
ported an attic floor you have. First 
find out how big the floor joists are in 

Continued 


NRI can show you how 


to make money 
repairing small engi 


There's plenty of opportunity for 
the man who can service lawn 

mowers, а а tractors, chain saws, 
oards, mopeds, motorcycles, 

snowmobiles and the like. ^^ 


tillers, out 


There're 50 million small engines out 
there, and many are waiting for qualified 
servicemen to fix them. NRI can give you 
the training you need to cash in on this 
opportunity and you learn at home in your 
spare time, at your convenience. 


Exclusive! 
Build Engine as You Learn 

You learn by doing with NRI "hands- 
on" training. Only NRI gives you all the parts 
and training you need to actually build a 3 1/2 
HP Clinton 4-cycle engine and learn from the 
inside out as you progress. And your training 
includes real professional tools, including an 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors, 
a full set of quality wrenches and more... .all 
to equip you for learning and earning. 


Choice of Two Courses 

NRI's basic course puts special em- 
phasis on lawn and garden equipment, and 
teaches you the theory and practice of igni- 
tion, lubrication, cooling and starting systems. 


Its 30 “bite-size” 
lessons concentrate on 
one subject at a time 
to let you move at your own pace, 
give you greater clarity and faster learning. 

‘The same teaching techniques give you 
advanced training in the 45-lesson master 
course... training in the repair and servicing 
of a wide range of other motors including 
generators, industrial equipment, even 
motorcycles. You learn to service electrical 
systems, transmissions, clutches, power take- 
offs, and more. 


More Training, More Value 
America's oldest and largest home- 
study technical school, NRI has trained over a 
million students. And this experience means 
that you get the most in practical, effective 
training for your dollar. You get lessons 


developed and tested by professional educa- 
tors... expert help from instructors assigned 
to your course...a full set of quality tools 
„га complete, working engine that you build 
yourself...the best training and value for 
your money. 

Find out for yourself how much NRI 
training can do for you. Send for the free 
catalog with all the facts and descriptions 
of every lesson. No salesman will call. Get 
started on your future today! If postcard has 
been removed, write to address below. 


Other income opportunities from NRI. 


Air Conditioning/ 
Refrigeration/Heating 
Including Solar Technology 

Gets you into a wide-open, fast- 

growing area with practical training 
that includes lessons on solar heating, 
heat pumps, etc. Course is complete 
with professional tools, including top 
grade professional vacuum pump, key 
tool in the proper servicing of refrigera- 


U 


“Uil A 
» tion and air conditioning units. Two 
z courses, with Master Course including 


optional postgraduate training at York 
Institute Resident School at no extra 
charge. Check card for catalog. 


Electrical Appliance 
Servicing 
Good appliance repairmen are hard to 
come by. NRI trains you for your own full- or 
part-time business in fixing everything from 


toasters to refrigerators and freezers. Step-by- 
step training includes professional tools and 
instruments like clamp-on ammeter and 
appliance multimeter. Check card for catalog. 


Auto Repair and Servicing 
NRI “hands-on” home training covers 


| what you need to know from headlight to 


taillight. Includes professional tools like induc- 
tive timing light, ignition analysis and tune- 
up instrument, vacuum test pump, and the 
latest advance in diagnostic instruments, a 
digital read-out tune-up analyzer. Approved by 
Richard Petty, America's winningest stock car 
driver and NRI automotive consultant. Choice 
of two courses, check card. 
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NRI Schools 
McGraw-Hill Continuing. 
Education Center 
3939 Wisconsin Avenue 
Washington, DC. 20016 


Bird makes solid vinyl siding 
for people who love the looks of wood. 


We'll be the first to admit that wood can look beautiful. It's just that taking care 
of it is a constant job. That's why the people who live in this house covered it with Bird 
solid vinyl siding. 

We make siding a little differently than anybody else. The bottom of each 
panel is squared off to look exactly like wood clapboards. And we invented the natural 
woodgrain texture you see on our white Woodside" solid vinyl siding. 

But unlike wood, Bird solid vinyl siding takes care of itself. The color goes all 
the way through, so scratches don't show the way they can on other materials. And it can't 
rot, blister or peel. So it never needs painting. 

We make solid vinyl siding in narrow and wide widths, with smooth and 
textured finishes. If you'd like a free estimate, talk C — 
to your Bird Siding Dealer. He's in the Yellow Pages, a ST p 


and he'd be glad to hear from you. 


The best dressed homes wear Bird. 


eS uidi «———À——— —MÓ— 
Bird & Son, inc., E. Walpole, MA 02032 

Please send me your revised, 36-page color booklet, "What you should know 
about roofing and siding before you build or remodel.” I’m sending 504 in 
payment, and I'm planning to О build 0 remodel. 


Name Phone 
Address. City 
County State Zip 
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Framing for a shed dormer ® a 


your attic. They'll be anywhere from and shapes to deal with, it's difficult to knee walls to go before cutting any 
2x6's to 2x12's. Then measure how sketch efficient use of the space on pa- studs for the walls. 


far those joists have to span your first- per. You might even dummy up a fin- In plotting space for an attic-be- 
story walls. Fora lived-in upper story, ished room by stapling butcher paper соте-гоот, forget your old notions 
which is what your dormer will give іп the places you think you'd like your Continued 


you, the maximum unsupported span 
for 2x6's should be 10 feet. For 2x8's, 
18 feet; 2x10's, 28 feet; and 2 x 12's, 40 
feet. 

Try to locate your dormer so the 
live-in area will not span more than 
10 feet (in the case of 2x6 joists). If 
you can't, then you must add a beam 
equal in strength to an interior wall. 
You may be surprised how much nicer 
a real wood beam will look than those 
plastic imitations! 


Framing for a skylight dormer 


2 2 


Designing а dormered interior 


Ceilings used to be from eight to 12 
feet high in most homes. Newer hous- 
es often have ceilings closer to the sev- 
en-foot mark. And it is quite possible 
to feel comfortable in a well-de- тосе soaro 
signed attic-plus-dormer if approxi- 
mately half of the floor space has 
headroom of 6'8" or more. Many local 
building codes, in fact, specify those 
figures, but we've found that inspec- 
tors tend to be quite lenient about at- 
tic living areas in one-family dwell- нелоєв 
ings. Notice that we've said half of the 
area has the 6'8" ceilings. The other 
half is under the more severely sloped 
roof area. 

Usually attic rooms are cut off by 
knee walls well short of the point 
where the headroom slopes down to 
nothing. These are typically four to 
five feet high. True, most adults can't 
stand alongside a knee wall, but you 
can put chests and beds and chairs 
there. Or you could build in storage 
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drawers such as those described in 28 Ё 
"Put а Bedroom in Your Attic," PS, sie ZA 2 
Sept °73. 2 tf, 
It’s a good idea to make your final [4 27 
decisions about finishing your new DOUBLED 
oouBLED 


we 


space after the dormer's walls and roof 
are in place. There are so many angles 
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We're one of the largest makers of 
automotive gaskets. And we have 
six booklets that will tell you what 
you need to know about gasket in- 
stallation plus torque specifications. 
Learn about exclusive Teflon-coated 
PermaTorque/Blue® head gaskets 
that never require relorquing, 
Fel-CoPrene® - the all-rubber valve 
cover gasket, and much more. 
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LI 
| N · 
FEL-PRO INCORPORATED Жр у H 
7450 N. McCormick Blvd. " 
Skokie, Ill. 60076 ЖЕРТ L| 
Li 
Yes! Please send the gasket booklets, Г 
| enclose $1.00 to cover postageandhandling. ш 
Mail couponto: Fel-Pro Inc., Dept. PS-979 Г] 
7450 N. McCormick Blvd., Skokie, Ill. 60076 [i 
[| 
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Add a dormer 


[Continued] 


about how space in a straight-sided 
room gets parceled out. For instance, a 
clothes closet does not have to have 
the standard 80-inch-high door. A 60- 
inch door is perfectly adequate. The 
س‎ ———— 


Work schedule for dormers 
On all dormers: preliminaries 

1. Determine dormer location from in- 
side attic, based on joist spacing. Drill four 
holes up through corners of layout; insert 
four nails. 

2. Atop roof, lay out dormer from four 
protruding nails. Rip away existing shin- 
gles two inches beyond layout. 

3. Saw away existing roof sheathing 
one inch beyond dormer marks. 

4. Double up boundary rafters. Nail dou- 
bling rafters to ridge boards, joists, and 
existing rafters. 

On gabled dormers: framing 

1. Using carefully leveled 2 x4, measure 
the precise size of dormer's side walls and 
angle of dormer rafters. 

2. Build dormer's side walls and nail 
into place atop doubled rafters. Be sure 
walls are level vertically and horizontally. 

3. Install jack (or hip) rafters and dormer 
ridge. 

4. Cut and install dormer rafters. 

5. Cut and nail plates and studs for wall. 

6. Frame window(s). 

On shed dormers: framing 

1. Build front wall. Level horizontally 
and vertically, then nail into place using 
temporary supports. 

2. Cut dormer rafters and nail to roof's 
ridge board or dormer's header. Also nail 
to front wall of dormer. 

3. Make final measurements for side 
walls. Cut and nail studs and plates. 

On skylight dormers: framing 

1. Cut studs for dormer's top wall and 
nail to ridge board as well as rafters. 

2. Cut and nail two side walls after level- 
ing them vertically. Nail them to rafters. 

3. Make final measurements for lower 
dormer wall. Cut studs and plates. Nail to 
floor and corner studs of side wall. 

4. Measure, cut, and nail dormer 
rafters. 

On all dormers: enclosing 

1. Nail plywood to roof and walls every 
six inches. 

2. Where angular part of dormer 
touches existing roof, overlap boards by 
one inch. 

3. Apply roofing felt over plywood, us- 
ing staple gun. 

4. Apply plastic roofing cement liberally 
to valley where old roof meets new. 

5. Nail a 14-in.-wide aluminum valley 
over strip where old roof meets new. Lib- 
erally cover edges and nail heads with 
plastic roofing cement. 

6. On roofs with pitch of four or more, 
nail shingles according to manufacturer's 
instructions. For roofs with lower pitch, 
nail roll roofing over roof before shin- 
gling. Overlap roll roofing by 50 percent— 
So you end up with double layer of roll 
roofing everywhere. Then shingle. 

7. Apply siding of choice. 


clothes bar can hang at the 54-inch 
mark, and the back wall of the closet 
can be whatever height happens to lie 
about two feet behind the closet 
door. 


Building materials 


For dormer walls, use common 
2x4's (or 2x6's for additional insula- 
tion space) in whatever lengths fit 
most economically into your plans. 
Rafters should be 2 x6's up to 2x12's. 
Usually 2x6's are adequate, but du- 
plicate the size in your existing roof 
unless you get professional advice to 
the contrary. The same advice applies 
to the ridge board. 

Space rafters and studs 16 inches 
apart. Put two studs at the outside 
corners of your dormer walls for extra 
support and bracing there. Also put 
doubled 2 x4's on the sides and top of a 
window that's big enough to make you 
skip one or two studs. 

In a skylight dormer, if you have to 
skip a rafter in order to fit in an extra 
window or skylight, double up the ad- 
jacent rafters. Never do the final 
framing for a window until you have 
the unit in hand. That way you can 
measure the material to fit more pre- 
cisely. 

The skin for your roof and walls will 
probably be !é-inch "CD" grade ply- 
wood, commonly called "sheathing." 
Nail the plywood securely to your 
rafters and studs with 8d common 
nails. Use 16d nails on all of the struc- 
tural components such as rafters and 
studs. And don't forget to insulate the 
roof and walls of your dormer. 

That new floor in your old attic is 
not just something to walk on. It actu- 
ally plays a role in strengthening the 
dormer and the rest of your house. In- 
expensive but weak materials such as 
hardboard and chipboard won't do un- 
less your attic's floor joists are sub- 
stantially larger than the code re- 
quires. The best floor is %-inch 
tongue-and-groove underlayment 
grade plywood. Ideally, you should 
glue as well as nail it to the joists. If 
you plan to install tongue-and-groove 
finish flooring, you can use cheaper 
underlayment, however. 

Schedule your work in advance. 
You'll have to open part of your exist- 
ing roof in order to put in the dormer. 
You might want to pick out a long 
weekend and start early on the first 
day to ensure that the job will be en- 
closed by the time Monday rolls 
around. Have plenty of plastic tarps 
and a staple gun standing by so you 
can build a makeshift tent in case of 


; bad weather. 


One drop of 
Eastman 910 adhesive can fix 
anything onthis page. 


Inside, outside, all 
around your home. 
Incredibly strong 
Eastman 910? adhesive 
can repair hundreds of 
Aa things—in seconds. 
i One drop—and 
just fingertip 
pressure— 
makes a 
6 bond 
strong enough to hold 
up to 5,000 pounds. 
So instead of throw- 
ing something away, 
you can fix it with 
Eastman 910 adhesive. 
Here are just a few 
of the things it 
can repair ~Z 
around 
your 
home: 
athletic shoes 
and sneaker soles, glass 
X» figurines, bric- 
a-brac, bicycle 
handlebar grips, 
gearshift 
knobs, ceramic 
ashtrays, metal 
B. trophies, em- 
blems on vinyl 
dashboards, lawn mower 
tire treads, plastic, metal 
and wooden toys, 
drive belts, 
wooden/ brass 
plaques, ant- 
iques, onyx and 


weather stripping, 
rubber “O” rings, 
pocket knife handles, 

$ | china sugar bowls 

and creamers, 


semi-precious stones, 
rings and most costume 
jewelry, gold or silver 
earrings, bracelets, 
Steam "n dry 
iron handles, 
buckles, 
plastic bread 
box handles, 
decorative TV 
and stereo trim, 
door 
knobs, 
model 
trains, 


airplanes and ships, 
laminated plastic 
sheet to fiberboard, 


CB radio tery, 

metalized plastic 

trim to appliances, 

ceramic wall Eastman 0 


plaques, vinyl 


handbags, 

high-fashion 

leather boots, mri с: 
home and na ср 
automotive жены» 


of jon. 

tar smoking. 
This is where it all started. Camel quality, 

Pow in a rich tasting Camel blend for smooth, . 
low tar smoking. Camel Lights brings the 
solution to taste in low tar. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


LIGHTS: 10 mg. "tar", 0.8 mg. тсот 
13 mg r 


Build interior 
partitions with 


metal 
framing 


By DAN RUBY 


A few years ago, if you were building a 
non-load-bearing wall to divide your 
basement or attic, you would have 
framed the wall with wooden 24's. 
Now, most lumber yards carry C- 
shape metal channels that cost five to 
10 cents less per foot than wood, are 
easier to work with, and produce a rig- 
id wall that will stay truer longer 
than one framed with wood. 

I chose metal for inside walls when 
partitioning loft space for residential 
use. The galvanized-steel track and 
studs are lightweight and flexible, but 
they attain great strength when 
locked in place and faced with wall- 
board. The studs are of heavier-gauge 
metal than the track, and have an 
added lip that allows them to twist 
snugly inside the track. Both studs and 
track are easily cut with tin snips. 

Order the studs to the height of your 
ceiling; the track can be any length. 
The channels come in 2x3, 2x4, and 
2x6 sizes (nominal dimensions). 
What width you choose, and what 
spacing you use between stud centers, 
depends on the height and length of 
your wall and the thickness of the 
wallboard used. Wider studs and thick- 
er wallboard give greater strength. 
Unless your wall is exceptionally high 
(over 12") or long (over 30°) and you 
are using %” or thinner wallboard, 
studs 24" on center are sufficient. 

The only special tool you need is a 
powered screw gun. If you don't want 
to buy, try to rent or borrow one. Oth- 
erwise, you can use a screwdriver at- 
tachment on your electric drill, but 
long use could burn out its motor. The 
screw gun's clutch mechanism pre- 
vents this. When using the gun, apply 
enough pressure to start the hole, and 
the bit will drive the screw home. Use 
drywall screws at least *%” longer than 
the thickness of the wallboard. 

As with wood framing, begin the job 
with toe and top plates. Snap a lineon 
the floor and cut two pieces of track to 


All you need for metal-framed walls: 
screw gun, drywall screws, snips, utility 
knife, plumb line, chalk, and rule. 


Plumbing runs and electrical conduit fit 
neatly within the wall cavity. Prestamped 
holes in the studs simplify routing. 


that length. Align one with your chalk 
line and screw it to the floor. Now use 
a plumb line to position the other 
track directly above the first, making 
sure your screws find the joists. Then 
twist the studs into place. 

You don't have to screw the studs to 
the track except at the ends, corners, 
and around doors. When screwing 
track to stud, you may find that the 
inside piece buckles inward. Wedging 
a scrap of wood 2x4 inside the stud 
solves the problem. 


Oblique angle gives interesting effect 
when spacious loft is divided for residen- 
tial use. Author used Уе” wallboard with 
2*4 metal studs on 24" centers, Studs 
simply twist into place; they achieve full 
rigidity when wallboard is added. 


1 -t ul 
Exposed joists make top-plate installation 


easy. On runs parallel to joists, locate wall 
where top plate can be anchored 


Frame doors just as you would with 
wood: Cripple the studs above and 
double them up on all sides. For added 
strength, use special stiffeners made 
to clip through the stud cutouts 

When the framing is all up, check 
with a level that the studs are verti- 
cal. Then put the wallboard on one 
side with one screw each 12" along the 
studs and track. Insulate the wall cav- 
ity if you wish. Screw on the other 
side. tape the wallboard joints, and 
choose your wall covering Hu 
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New problem-solving 


wall coverings 


By V. ELAINE SMAY This one's 


tearproof and 
comes in squares 


eS 


* 


If your desire for a wallpapered accent 
wall hasalways paled beside your fear 
of messing with great lengths of sticky 
paper, perhaps you'll want to try these 
new wallpaper-like "tiles." The 12- 
inch squares of prepasted wall cover- 
ing, called Flair Squares, are made by 
Du Pont especially for DIY'ers intimi- 
dated by ordinary wallpaper. 

Flair Squares feel much like paper, 
but are nearly impossible to tear, 
either wet or dry. (We've been passing 
a sample around the office and not 
*. even our strongest staff members 


2۶ 


205.7 


Looking for a соуег-ир for concrete- 
block walls? Or for cracked and crum- 
bling plaster? Or for an old tile wall 
that's not holding its own against the 
ravages of time? A tough new wall 
covering called Paris Wall (it comes 
from France) is made to hide the dips 
and dents in just such problem 
walls. 

Paris Wall is a three-deep sand- 
wich. It starts with a nonporous vinyl 
surface that cleans easily with a damp 
sponge. Under that is a dense vinyl 
foam-cushion core, embossed with 
various patterns. The foam cushion 
helps mask the imperfections in the 
wall. (It also muffles noise and even 
adds a bit of insulation, the company 
claims.) On the back is a strong, non- 
woven fiberglass that bridges those 
dips and dents rather than conform- 
ing to them. 

Installing Paris Wall is an easy do- 
it-yourself task. First you clean the 
wall of surface dirt; then measure and 
cut off the covering from the roll into 


This one hides 
problem walls 
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have been able to tear the stuff.) The 
dimensional stability is inherent to 
the material: a spunbonded olefin 
called Tyvek. The squares are suscep- 
tible to punctures, however, so if you 
bridge a cracked corner with them, a 
sharp object could make a hole. Al- 
though the material is tough, it cuts 
as easily as paper for fitting around 
windows and other features. It's also 
soil resistant and washable, thanks to 
an acrylic topcoat. This makes Flair 
Squares especially useful in kitchens, 
bathrooms, foyers, and children's 
rooms. And when you move or want a 
change, you can strip the Flair 
Squares off easily, without damaging 
the wall. 


Soak, slide, smooth 


But the ease of application is the 
prime selling feature of Flair Squares. 
You just place one square at a time in 
a pan of room-temperature water, let 
it soak for 30 to 60 seconds, then slide 
it into place on the wall. Use a clean 
sponge to smooth out bubbles. As with 
any "tiling" job, start on a plumb line 
in the center of your wall and work to 
the edges. Flair Squares can be put 
over paint, but old wallpaper must be 
removed—and holes repaired—before 
you apply them. Complete instruc- 
tions are on each package. 

The 12-inch squares come in pack- 
ages of 15, and are available in 16 pat- 
terns and 24 colors. The suggested re- 
tail price is $5 per package, but they 
are often discounted substantially. 
For a brochure showing all patterns 
and colors, send a self-addressed, 
stamped envelope to Flair Squares, 
P.A.D., Du Pont Co., Wilmington, Del. 
19891. Шш) 


the lengths you need, leaving an inch 
or so leeway. The covering is applied 
with a special adhesive that you roll 
onto the wall—not onto the covering— 
with a paint roller. The adhesive 
should be left to set up for about 15 
minutes before you apply the cover- 
ing. Once applied, it can be moved 
around until the fit is perfect; then 
you rub it well to force out any air 
pockets. Finally, you trim the ends to 
fit. 

Paris Wall comes in five designs 
(brick, cane, cork, ceramic tile, deco- 
rative tile) and 24 colors, on rolls 31% 
inches by 9% feet. The price ranges 
from $1 to $1.25 per square foot, de- 
pending on the pattern. The adhesive 
costs $9 per quart (which should cover 
about 50 square feet), or $16 a half 
gallon. A special installation kit, in- 
cluding pan, roller, knife, trim guide, 
plumb line, chalk, etc., is $12. For ad- 
ditional information, write to Forbo 
North America, Inc., 218 W. Orange 
St., Lancaster, Pa. 17603. йз 


ALL YOU NEED TO FIX YOUR NOISY, LEAKING TOILET. 
Parts Kit. Tool Kit. 


FILL yo WwW KER 
TOILET TANK. EN 


FILL VALVE 


been buying lots of Ерго” Fill Valves. 
The patented fill valve replaces outdated float ball mechanisms. It fills 
quictly and shuts off positively. And it adjusts so you can reduce the amount 
of water used for flushing. 
You can install the Fillpro Fill Valve in minutes without any special tools, pipe 
dope, or sealants. In fact, once you remove the old ballcock unit, it’s hand work all 
the way. Fillpro comes with all the necessary parts and easy-to-follow installation ў i 
instructions so you can do the job like a pro. And you'll be glad to know that the { JH INDUSTRIES 
Fillpro Fill Valve will pay for itself in a few short months with a healthy savings on P3 f 1712-Е Newport Circle 
З Í Santa Ana, CA 92705 
your water bill. 


(714) 979-0123 
Available at hardware stores and home centers everywhere. 


You'll have to take care of rust 
now or later Derusto makes other special paints 
eee for your needs. To prime and protect 


gutters and downspouts, apply 
and when that time comes, И Derusto Galv-A-Grip™. It covers іп 
you'll want Derusto one coat. And it won't crack or peel 
Minute Finish Spray. like ordinary paint. To prevent or stop 
Derusto puts a spe- rust on metal surfaces, use Derusto 
cial rust-inhibitive Protective Coating. The built-in, rust- 
primer in the color, ie cu ri et A 
That means each weathered barbeque grills and hoods, 
application primes, ask for Derusto Barbeque Black 
E s gives Spray. A special heat-resistant paint, 
extra protection 


\ it dries quickly to a black 
against corrosion. ENS matte finish. 
You can use it to 


EN. 
renew rusted lawn s. 
furniture, wrought 

iron and mowers. It 
dries quickly to an 
attractive high gloss, 
and there аге 17 colors — 
plus white to choose 

from. It's also available 

for brush-on application. 


MINUTE-FINISH SPRAY 


STOPS AND 
PREVENTS Rust 


AR GLOSS / SPEED FINS 


9002 
VIVID RED 


— and when you do... | It) AD 


all you gotta know is D 


© 1979 DAP Inc. DAP and Derusto are trademarks of DAP Inc. 
DAP Inc., General Offices: Dayton, Ohio 45401/Subsidiary of Plough, Inc 


erusto 
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SHOP TALK 


By RICHARD STEPLER 


Insulation vs. storage 


Rolling out more insulation in the attic 
may be good for your heating bills this 
winter, but what happens to all that stuff 
you've tucked away up there? This is a 
special problem when you're installing in- 
sulation on top of a f/oored attic or are 
placing additional batts over the floor 
joists. 

You and | know, of course, that most of 
those attic treasures should be given 
away, sold in a garage sale, or discarded. 
You and | also know that will probably 
never happen, because “we'll need that 
stuff some day.” 

Two clever ways to have your insulation 
and keep your treasures, too, come from 
the people at Owens-Corning Fiberglas 
Corp.: 

© New subfloor (top): Install new joists 
atop old ones and nail underlayment or 
plywood to them. The storage area 
needn't take up the full space of the attic, 
just enough to accommodate what you 
want to store. 

© Rafter shelves (bottom): Nail collar 
beams to rafters and lay shelving across 
them. “If you don't need a lot of storage 
area," says Owens-Corning's Charles 
Hartmann, "this is the easiest and most 
economical." 
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How-to books 


Rockwell's Power Tool Division has re- 
cently added five handbooks to its Wood- 
workers Library. The complete series in- 
cludes five books that explain the use and 
operation of table saws, drill presses, 
band saws, radial-arm saws, and abrasive 
tools, plus Furniture You Can Make, 
Projects for Outdoor Living, Projects for 
the Weekend, and Practical Wood Finish- 
ing Methods. Rockwell says the books ap- 
ply to most tools, regardless of brand. Il- 
lustrations are clear; bindings seem dura- 
ble. They're available at Rockwell tool 
dealers and service centers. Or send $6 
(each) to Rockwell, 1755 Lynnfield Rd., 
Suite 295, Memphis, Tenn. 38138. 


Big catalog of small parts 


It's a 747 of a catalog; in fact, it's catalog 
No. 747, the Handbook of Small Standard- 
ized Components, from Stock Drive Prod- 
ucts. The 768-page paperback covers 
the more than 24,000 current SDP com- 
ponents from seven previous catalogs. In- 


cluded: belt and chain drives, gears, 
speed reducers, motors, couplings, uni- 
versal joints and flexible shafts, counters, 
shafts and bearings, fasteners, vibration 
mounts, and unique components such as 
constant-force springs, splined bushings, 
and industrial V-guides. Machinists, in- 
ventors, and hobbyists can get a copy by 
sending $4.95 to Stock Drive Products, 55 
S. Denton Ave., New Hyde Park, N.Y. 
11040. 


Reference chart 


What are a2 x4's actual dimensions? How 
about a six-penny nail? Put up the Handy- 


man's Reference Chart in your shop and 
you'll have ready access to data on fre- 
quently used hardware and construction 
materials. Included on the 22-by-28-inch 


sheet: nails, screws, bolts, washers, riv- 
ets, ng, lumber, bricks, plumbing, ply- 
wood, plus roof, wall, door, and window 
construction, and more. It's $3.50 from 
Roy Scarfo Productions, 1114 Osborne 
Rd., Downingtown, Pa. 19335. 


Wood-stove safety 


What's the suggested minimum clear- 
ance between a wood stove and a com- 
bustible surface? How far should a metal 
flue be from a wall? Should flue joints be 
secured with screws and/or furnace ce- 
ment? If you don't know the answers and 
plan to heat your home with a wood stove 
this winter, you'd be well advised to at- 
tend one of the safety seminars that deal- 
ers of Kristia Associates (importers of 
Norwegian Jótul wood stoves) are hold- 
ing in communities from coast to coast. 
For information on seminars scheduled in 
your area and a wood stove checklist, con- 
tact Inger Riley at Kristia, Box 1118, Port- 
land, Me. 04104. 


Free literature 


® "Insulate-A Guide to Insulating 
Your Home,” a 16-page booklet of tips on 
duct, pipe, blanket, and batt insulation, is 
available from Swingline Co., 32-00 Skill- 
man Ave., Long Island City, N.Y. 11101. 

© “The ABC's of Fire Protection,” from 
Kidde (Belleville, N.J. 07109), tells how 
to choose extinguishers for class A, B, and 
C fires. 

® Know the difference between a pedi- 
ment and pendant? A corbel and a cor- 
nice? Find out about these and other exte- 
rior features of pre-1920 houses in “A 
Glossary of Old-House Parts,” free from 
The Old-House Journal, 69A Seventh 
Ave., Brooklyn, N. Y. 11217. LB) 


More than ever before, people are looking to 
Ariens for the finest in snow removal equipment. 
Ariens quality two-stage Sno-Thros, from 2.7 hp to 
10 hp, are overwhelming favorites because they offer 
so much more! Here are just a few of the standard 
features included on all Ariens Sno-Thros: 

e Ariens efficient two-stage snow 
removal action. 

* Ariens all-steel construction 
for rugged durability — long life. 

* Ariens self-propelled wheel drive providing 
multiple speeds forward, plus reverse. 

* Ariens convenient 220°-230° rotating 
directional discharge chute controls the 
direction and distance of the thrown snow 
— throwing it up to 30 feet away! 

And an Ariens Sno-Thro offers you much more than 
fast, efficient snow removal. Ariens Sno-Thro Trac- 
Team attachments give your Sno-Thro the year 
i ‘round versatility that power shovel snowthrowers 
can't match! Ariens Trac-Team attachments include 
a 26” Rotary Mower, 24” and 36” Rotary Brooms, 
and a special 20” Rotary Tiller attachment for Ariens 
Compact Sno-Thros! 

Before you buy a single-stage unit, power 
shovel, or any other snow-thrower, carefully com- 
pare it with an Ariens two-stage Sno-Thro! 

Join the thousands of satisfied Sno-Thro owners 
who have come to know Ariens quality. For the finest 
in snow removal, people who know snow — go 
Ariens! For more information on Ariens Sno-Thros, 
write to the Ariens Company. 

s — A Cut Above The Rest! 


Ariens Company e 807 West Ryan St. e Brillion, Wisc. 54110 


FOLDS EASILY 
FOR STORAGE 


Laboratory tested to 
hold over 2,000 Ibs. 
of distributed load; 
with maximum recom- 
mended work load of 
1,000 Ibs. for those 
heavy jobs. 


In pairs for washing 
and installing storm 
windows and screens. 
Sturdy base for ban- 
quetand picnictables. 
Ideal for canning 
tables in the base- 
ment; plants in the 
potting shed. Easily 
assembled with pliers 
and screwdriver. 


24" wide, 30" high, 19" deep, with sturdy 

' 2x4 wood top support. Rolled steel legs, 
cross braces and supports for strength and 
Stability. Folds to only 4 inches deep and 
Stores compactly anywhere. 


$1 4.95 ea. 


plus $3.00 shipping wr ] L BUY2 
and ead atl e $3.00 shipping and handling 


| ORDER TODAY by Phone... Mail Coupon 


Professional Workshop a Dept. PS9, 175 Dundee Ave., Elgin, IL 60120. 


Carpenter's friend 


7 ы 
Wall papering Picnic table 


OR 
and [ШЕ (Save $7.95—2 for $24.95 plus $3.00 shipping and 


[| | eee ^a 
handling). My satisfaction guaranteed or | may return in 15 days for 
| EE TOLL-FREE | refund. (Illinois residents add appropriate sales tax.) 1 
E 2 [ Check or money order enc!osed for $... (No C.O.D.'s) 
800 121-5188 0 Charge to ту: ( Visa [7] Master Charge [ American Express 
800.972.5858 Card # Expiration Date. 
24hoursaday | Name. 
7 days a week! Addres: 
City. State. Zip. 


! | Not Available to Residents 
| ы Continental USA Signature. Telephone. 


Hydraulic Log Splitter 
PARTS ALSO AVAILABLE TO "BUILD YOUR OWN 


Fiberglass 
s Travel Trailer 
V Kit 
Build Yourself! Save Gas 


* Toke the bock breoking drudgery 
out of мооанріти Sp logs Yor yout 
és frowns, Sot pi c o prelo. 
sideline. Let your log spliter earn 


Sleeps d, Compact, lightweight. Weighs approximately 96 


ir BUILD. TOUR OWN" ond save 
io intenor ismporents to bold other ves 


* 
H 
* 
; 
H 
* 
\ 


gaws or vets 1o loosen Write 

irro, Dept. 4143-218t Ave. No., Plymouth MN 

E: Jor full color catalog. Please enclose $2.00 for 
ge and handil 


SURPLUS CENTER 
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Iron Horse(s) at $14.95 each, plus $3.00 shipping 5 


One-step 
antique paint 


A lot of people like the look of the clas- 
sic “antique” finish. What they don't 
like is the two-coat process—base coat 
followed by glaze coat—that it takes to 
get that special grained effect. 

Now there's a new finish called One 
Stroke that does the job in a single 
coat. In effect, it's a sort of subdued 
form of the mythical striped paint. 

One Stroke isn't the first product 
I've used that attempts this feat. I 
tried a similar product almost 10 
years ago. But it failed miserably, 
while One Stroke works like a 
dream. 

It's a gel-like oil-base product, so 
stiff it just won't drip off your brush. 
But it flows easily with no brush drag 
as you stroke it on. You can slap it on 
any old way. Once it's on, stroke it 
with the tip of the brush (included 
with the paint) to bring out the grain- 
ing. Light strokes produce the most 
vivid effect; heavy strokes give more 
subtle graining. The usual technique 
is to make the graining strokes paral- 
lel to the long dimension of the 
piece. 

One Stroke gives you plenty of time 
to experiment. If you don't like the ef- 
fect you get, just stroke over it. That 
similar paint I tried years ago would 
just turn muddy when you over- 
brushed it, but One Stroke is immune 
to that problem. 

Ifthere's one thing I don't like about 
this new paint, it's that each of the 10 
colors is slightly metallic. Of course, 
it's the metallic pigment that makes 
the streaking effect possible, but to 
my eye the metallic look is more at 
home on a fender than on furniture. 

One Stroke is made by New York 
Bronze Powder Co., 201 Bay Ave., 
Elizabeth, N.J. 07201, and is avail- 
able in paint stores and home cen- 
ters.—A. J. Hand 


Your insulation's effectiveness 
can be reduced if you 
don't have a vapor barrier. 


Now, a latex vapor barrier that goes on like paint. 


Why you need a vapor barrier... 


1. Warm moisture from inside your 
house penetrates exterior walls. This 
moisture can condense and freeze in- 
side cold outer walls. Insulation and 
building materials get wet, frost forms, 
and heat is conducted to the outside. 


outside 


2. One coat of Insul-aid'M puts a vapor 
barrier on your interior walls. Keeps 
most of the warm, moist healthful air 
inside. Your insulation stays drier, 
more effective. Helps keep fuel bills 
down! 


Your family produces gallons of 
moisture a day. 

That’s right, the average family of four 
produces 4 or more gallons of moisture 
each day. Just from taking showers. 


Washing dishes. Washing and drying 
clothes. Cooking. Breathing and per- 
spiring. And if you have a humidifier, 
you'll produce gallons more moisture 
every 24 hours. 


Independent tests show one coat of 
Insul-aid can cut heat loss through 
walls up to 20%. 

If you're planning on painting, plan 
on using Insul-aid. And remember... 
you can doit justa room ata time, and 
only the interior walls that face the 
cold outside. In most rooms, that's 
just one or two walls plus the ceiling 
(but only if beneath cold attic space). 
And you'll cut heat loss through those 
walls up to 20%. 


Insul-aid helps protect 
exterior damage, too. 
Vapor from inside your 
home - penetrating exterior 
walls - also causes ex- 


terior damage. The lack of a vapor 
barrier inside is the major cause of 
paint failure on the outside: peeling, 
blistering, staining can occur. /nsul- 
aid keeps up to nine times more moisture 
inside. 


Insul-aid exceeds FHA standards. 
Minimum property standards of the 
Federal Housing Administration call 
fora vapor barrier having a vapor trans- 
mission rate not exceeding / perm to 
be installed on the warm side of the 
walls (except for unfurred masonry 
walls)./nsul-aid more than meets this 
standard. 


VA —- R 
m SRL BARRIE 


Your Glidden dealer has a "Keep the 
Warm Inside” brochure with the whole 
story. And he has the 
Insul-aid you need 
to do it. 


BBE. GLIDDEN COATINGS & RESINS 


SCM CORPORATION, CLEVELAND. OHIO 44115 


WORDLESS WORKSHOP 


$50 to G Williams of New Bern, N.C., for this idea Send yours (with 
By ROY DOTY Social Security No.) to Wordless, Popular Science, 380 Madison Ave., 
М.Ү, N.Y. 10017. Only purchased ideas can be acknowledged. 
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Recipe: Cut 2 lbs. venison into serving size pieces. Mix VA cup flour with 1 tsp. salt and fresh ground pepper to taste. Coat venison with flour mixture. 
Heat 3 tbsp. bacon fat in skillet and brown venison on both sides. Add 1 pc. celery, cut up and 3 sliced med. onions and brown. Add 1 tbsp, Worcestershire sauce, 
2 cups tomatoes and cook, covered, 1 to 2 hours (depending on age of animal) or until tender. Cook noodles, drain and serve with venison. Makes 4 servings. 


THERE'S ONLY ONE WAY TO MAKE 
WEST TEXAS FRIED VENISON. 


THERE'S ONLY ONE WAY TO MAKE A MARLIN. 


If you've never hunted deer in the wild range Wide-Scan* hood. Solid top receiver with side 


country of West Texas, let us tell you, there is ejection for low, centered scope mounting. 

nothing else like it. American black walnut stock. And Marlin’s 
Just like there’s no other way to prepare famous Micro-Groove® rifling. 

venison quite like West Texas Fried Venison. If The result is the Marlin 336. Available in 

you've never tried it, now’s your chance. three versions. The 336C with 


One word of warning, though — don't change 
athing in the recipe. Substitute even one 
ingredient and it just won't be 


the same. pistol grip in .30/30 Win. 


or .35 Rem. The 336A, with 24" barrel in 
.30/30 Win. And the 336T, with straight grip 


& Like with a — in.30/30 Win. 
Р Marlin 336. In all See the Marlin line, and popular priced 
the years we've been making it, Glenfield guns, at your dealer. Also, ask for our 
we've never once fooled with the basic new, free catalog, or write and we'll send you one. 
ingredients. Incidentally, anyone high school age or 
For example, into every 336 go six solid, younger can win up to $2000 in the Marlin 
forged, machined, steel parts. Heat treated for Hunter Safety Essay Contest. Students must be 
greater strength and durability. enrolled in, or have completed, a Hunter Safety 
There's a simple, fast action. Adjustable Course. Write for entry form: Marlin Firearms 
semi-buckhorn rear and ramp front sight with Company, North Haven, CT 06473. 


Marlin * Made nowas they were then. 


Available in 
6" and 8° heights, 


Whatever you're into, your feet can be rested and 
comfortable. Here's the Wolverine boot that makes it possible. 

Our special full cushion insoles and oil-resistant out- 
soles flex when you do. And with 73 different sizes and 
widths available, you can be sure of a proper fit. 

Want a hard-working boot that doesn't feel like one? 
A boot that measures up to the comfort your feet deserve? 
Try on a Wolverine boot. You'll feel what we mean. 


WOLVERINE 


Boots & 
Shoes 


*1979 Wolverine World Wide. Inc.. Rockford. Michigan 49351 
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Shop vac 


Your shop vacuum's 10 feet of hose 
and tubes is ideal for cleaning above 
floor level. For cleaning large, flat ar- 
eas, an upright, roll-about vacuum— 
without flexible hose and tubes—is 
handier. You can have both with this 
simple conversion project. 

You'll need a handle to roll the vac 
around on its dolly, a holder for the 
floor nozzle, and a short section of tub- 
ing to connect the tank outlet to the 
nozzle. The handle is made from %” 
thin-wall conduit. One end is flat- 
tened in a vise, tapped with '4 x 20 
threads, and bolted to the plastic 
flange at the top of the vacuum with a 
wing nut and bolt. 

The carrier for the 14" floor nozzle 
should extend the nozzle about 8" in 
front of the tank (see photo above). 
Bend the 1" steel flat in a vise, at an 
angle that will carry the nozzle at 
floor level, and rivet a spiral-type 
clamp to the flat. Finish by applying 
epoxy around the rivet to prevent the 
clamp from pivoting. 

The flexible hose coupling from the 
tank inlet to the nozzle is simply cut 
from the end of an old hose.—William 
Waggoner 


34 x 1" THUMB BOLT 
1” STEEL FLAT 


GET YOUR BIG NEW НЕАТНКІТ" FALL CATALOG... 


TRE 


Unique and exclusive electronic kits that give you more value 
and "— better — because you build them! 


Computerized 
Weather Station for 


New 12-volt ай 
Car Thermometer 


All-in-One 
Computer with 
floppy disk 
storage 


New low: 
priced Portable 
Digital Multimeter 


Pro-Series Professional 
Quality Audio 
Equipment 


Mail coupon for your copy 
104 BIG HEATH 
Heath Company, Dept. 016-570 
COLORFUL Benton Harbor, MI 49022 
PAGES Please send me my FREE Heathkit Catalog. 


I'm not currently receiving your catalogs. 


Heathkit products are sold and serviced 


at Heathkit Electronic Centers nationwide Name — — — — —————— — 
(Units of Schlumberger Products Corporation). 
See the white pages of your phone book SEND FORIT Address . ——— = 

City — State — 


If coupon is missing, write 
Heath Company. Dept. 016-570, 1-713 Zip — 
Benton Harbor, MI 


Give your toolsa new lease on | 
life with CTT & $x products 


Eel 


Е; 


Energy computer 
cuts peak power costs 


If your power company is charging for 
a new item on the meter called "peak 
demand," you may be able to reduce 
your bill substantially with a new 
computer-controlled device called the 
Energy Manager. High peak demands 
result from several high-power-draw 
appliances—such as air conditioner, 
heating strips, water heater, clothes 
dryer, and swimming-pool pumps— 
coming on line simultaneously. In 
some parts of the country, you might 
register a peak demand of 20 kW or 
more at times. 

The Energy Manager has a comput- 
er that senses these loads and selec- 
tively sheds them on a priority basis 
until the load drops. Typically, the 
unit will handle four major appliances 
plus the air conditioner or strip heat- 
ers. Dead time is a maximum of 7% 
minutes on and 7% minutes off, thus 
maintaining comfort without having 
the peak load on long enough to regis- 
ter as a sustained load. 

With heating strips, the usual tech- 
nique is to cycle selected rooms on and 
off. In one test, the device reduced the 
peak from 19.93 kW to 12.44. In 
another, the peak dropped from 
11.52 kW to 7.49. Both tests were un- 
der controlled conditions. 

The system is available for both 
homes and small businesses. Basic 
control comes from solid-state micro- 
processors with 50-amp relays man- 
aging the appliance load, except for 
air conditioning, which uses two amps 
at 24 V in the thermostat circuit. Op- 
eration is automatic. 

The Energy Manager is $395 from 
Energy Management Systems, 7418 
East Cholla Lane, Scottsdale, Ariz. 


Elmer's vs. 3 leading latex tub caulks. - j " 85253.—E. F. Lindsley 
(Results of test conducted on ceramic tile “3 

24 hrs. after application.) 
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Rotary cutter 
slices through carpet, 
sheet metal, insulation, 
and other toughies 


Black & Decker's Rotary Power Cutter has 
twin counterrotating blades that produce 


Anyone who uses snips and shears 
knows their drawbacks, especially on 
big jobs. Your hand tires and begins to 
cramp. Blisters pop up. 

Now Black & Decker has a new tool 
that solves those problems: the Rotary 
Power Cutter. I spent a week using a 
prototype and found its twin counter- 
rotating blades will shear through 
anything your snips and heavy-duty 
shears can handle, plus a lot more. 

Sheet metal, carpet, sheet vinyl 
flooring, linoleum, screening, hard- 
ware cloth, matte board, leather, 
cloth—all yielded to the blades. In 
fact, the tool will cut just about any 
material thin enough for the self-feed- 
ing blades to swallow. That includes 
fiberglass insulation up to six inches 
thick. It won't handle heavy metal, 
however, or brittle materials such as 
plastic laminate. They chip instead of 
cutting cleanly. 

Ifthe material you feed the cutter is 
too tough, a built-in clutch slips to 
protect the tool. And if you jam a 
tough piece of work in the blades, you 
can flip a reversing switch and back 
out of trouble. 

The power cutter is quite fast. Its 
variable-speed trigger will give you 


They 


a self-feeding shearing action. 
sharpen themselves automatically in use. 


about six inches per second wide open. 
That's about as fast as you can cut and 
still maintain control. Since the 
blades are self-feeding, the work is ef- 
fortless. All you have to do is guide the 
tool. 

Cut edges are generally quite 
smooth and free of burrs. But fibrous 
materials such as matte board and 
thin woods tend to tear or fray along 
the cut line and are better cut with 
other tools. 


Left turns only 


Weak points? The Rotary Power 
Cutter will shear nice tight curves 
down to about a half-inch radius, but 
it will only turn to the left. The vari- 
able speed trigger—like all others I've 
encountered—is jumpy at its slowest 
speed. So it's hard to run this tool as 
slowly as you'd like for intricate cut- 
ting. The tool also coasts after you let 
up on the trigger, and that makes it 
difficult to stop a cut exactly where 
you want to. 

Overall, the Black & Decker Rotary 
Power Cutter isat its best making fast 
work of big jobs that involve mostly 
straight cuts. The price is about $50.— 
A. J. Hand 


| 


Is ion deficiency 
athreat to your life 
when you drive? 


Do you lose your temper or your judgment 
or even your concentration when driving? If 
you do, it may be because you're breathing 
unbalanced ion-starved air. 

"Think of it this way. When you re walking in 
the mountains or by the seashore the 
negative-positive ion balance in the air is 
ideal, with negative ion density between 2000/ 
4000 per cubic centimeter. (In a moving car or 
other vehicle there is usually only 80-100 
negative ions per cubic centimeter. And far too 
large a proportion of positive ions.) The 
important thing is: Negative ions are good for 
you and help you; positive ions make you 
grumpy and tired and affect your judgment 

Now, space age technology has produced 
theBionaire 300 so small it fits into the palm of 
your hand and weighs only 4 oz 


x3"? x1 


The Bionaire 300 fits on your dashboard 
without obstructing your view. No interference 
with your radio or CB. Keep your windows 
open or closed. 

The Bionaire 300 has 100% solid state cir- 
Cuitry. No moving parts to wear out. Tested in 
the coldest Canadian weather, it is built to give 

ои many years of maintenance-free service. 
t has a multi-point ion source and provides the 
highest ion output of any self-contained unit of 
its size 

The Bionaire 300 can be used with total 
peace of mind. No exposed high voltage 
wires, no sharp corners, no light reflecting sur- 
faces to distract you. 

The Bionaire 300 is completely self- 
contained, so no under-dash power pack is 
needed. You don't drill or tap the ignition coil 
To install, simply attach the two-wire connec- 
lion to your fuse box or ignition system. The 
unit operates automatically when you switch 
on the ignition. The solid state pilot lamp tells 
you its working. Bionaire 300 uses exactly 
‘2 watt D.C. power. It may well be the best 
investment in car safety you ever make. 


New! A home-office unit the size of a cigar 
box that is efficient for a 15' x 15' room. 


| 8-V Distributors, P.O. Box 101, 
Grand Island, New York 14072 Dept. 101 


, energized air in my car or home. 
included, for a complete money- 


Bionaire 100A (home-office unit) at $139.00 


ne Bionaire 200 tor my can) at $90.00 
ns and Ontario residents add sales tax) 
a 


may return either tem undamaged within 21 days and get 


l 
| | 
| | 
I refund if | am not satisfied, | enclose my LJ check | 
| С money order tor s —— or. please charge my 
і E Visa (7 Mastercharge CJ American Express. | 
і Acct. No. Expiry date. [| 

Signature — 
і (necessary to ship merchandise) I 
1 Мате [| 
I on Н 
| state 1 
| Zip Code 
1 


а 
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TAKING CARE OF YOU CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 


Science, 380 


By RAY HILL 


Madison Ave., New York, N.Y. 10017. We'll pay you 
if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Proper use is important here. Ground the 
coil high-tension lead (on some GM HEI's, 
disconnect the BAT wire at the distribu- 
tor). Have the ignition switch on (with 
some cars you can ruin the switch if the 
engine cranks with the key off). Remote 
starter hookup is from the plus battery ter- 
minal to the starter-solenoid ignition- 
Switch terminal. On GM cars, the switch 
terminal is marked S. On Chryslers, it's 
the smaller of the two terminals. And on 


Tach tip 


On Chrysler cars with electronic ignition, 
connecting a tachometer to the coil may 
be difficult because the coil is hard to 
reach. An easy way to avoid this problem 
is to attach the tach's ground lead to a 
good ground. Clip the other lead to either 
screw on the transistor for the electronic 
control unit, which is easily accessible. 
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Remote starter switch simplifies cranking tests 


(mm 


Fords, it's the terminal for the red-and- 
blue-striped wire. When touching alligator 
leads, touch only the insulated handles. 
Make sure the alligator clip at the solenoid 
touches only the ignition-switch terminal. 
Accidental contact between the clip and 
battery wire can create sparks and may 
cause damage. Put the transmission in 
park (neutral with a stick shift) and set 
the parking brake to keep the car from 
rolling while you're working the switch. 


If your car has an automatic transmission, 
it's a good idea to check the neutral safety 
switch occasionally. Apply the parking 
brake, hold one foot on the brake pedal, 
and try to start the engine with the gear 
selector in each position. It should start in 
only neutral or park. A faulty switch 
should be replaced with a new one. 


_—_——-—[ГКГ[[[ 06+: шй и 


DUAL BALLAST RESISTOR 


Using an ohmmeter 


When using an ohmmeter to check a bal- 
last resistor, resistance wire, or other 
component, always disconnect the item 
being tested from the rest of its circuit. If 
you don't, you'll get a false reading, and 
you can also damage the meter, Before 
using the ohmmeter, turn it on, and hold 
the two test leads together (resistance is 
zero now). Adjust the meter needle to 
read zero. If the meter's batteries are 
weak, replace them. 


GREASE PRONGS 


El quick-disconnects 


Although it's not absolutely necessary, if 
you live in a high-corrosion area and dis- 
connect any of the quick-disconnects in 
your car's electronic ignition system, it 
doesn't hurt to coat the male and female 
connectors with Vaseline. This protects 
against corrosion, and does not interfere 
with good electrical contact. 


RCRAFT FILTERS 


ARG 


AND 


Big city police cars take brutal 


punishment. That's why we 
chose 63 of them (Ford, GM and 
Chrysler products) to test our 
Motorcraft 
replacement parts. 
Our test ran а 
total of one million 
miles. Through a 
wide range o! 
weather conditions 
including winter 
temperatures well 
below zero. And, 
because these 
parts were on 
pues cars, they 

ad to survive extreme driving 
conditions. From high speed runs 
to hours of idling that can rapidly 
build engine- damaging carbon 
со How'd torcraft do? 

Magnificently Of 185 Motorcraft 

Oil Filters used in the test, all but 


ST DIRT 
LUDGE! 


two survived. And that includes 
filters made of treated paper as 
well as our exclusive rayon/ 
cotton design shown here. This 
Motorcraft FL-1A Dual Filter 
uses both rayon and cotton 
cleaning elements 

Compared to filters with paper 
elements, this design can last 
up to three times longer! 


Our Air Filters and Fuel 
Filters survived the same 
tough test...and not one 
filter failed! 

Thanks to Motorcraft quality, 
every Motorcraft Air and Fuel 
Filter in the 

police car 

test made 

the grade. 

We believe 

our Air Filters 

did so well 

because we make them with a 
cellulose paper element and a 
resilient sealing surface so dirty 
air can't bypass the filter. Fuel 
Filters designed to effectively 
trap dirt performed without 

a hitch 


Motorcraft parts: buy 
'em, don't baby 'em. 

The point of all this testing 
is not to prove that 
Motorcraft makes quality 
parts that work well for 
police cars, it's just that 

if Motorcraft parts can 
survive a test like this, they 
should be able to take 
anything your kind of driving 
can dish out. 

So if replacement parts are 
the last thing you want to worry 
about, the first thing you should 
do is ask for Motorcraft 
quality auto parts from Ford 


Motorcraft EES 


DON'T ASK FOR TROUBLE. 
ASK FOR MOTORCRAFT. 


Save energy 
and money. —— 


Cut your fuel 
bills. 


With the 
In-Sider 


Storm 
Window. 


Install In-Siders—even if you 
already have storm windows. 
Tests show In-Siders improve the effec- 
tiveness of outside storm windows by as 
much as 26%* And with single-pane windows, 
In-Siders cut heat loss up to 88%. They save on 
summer cooling costs, too. 


*Actual savings may vary depending upon climate, location of home 
and windows, and window condition and quality. 


Installing In-Siders is an easy, do-it-yourself project. 
All you do is: 


Measure 
your 
windows. 


Snap the sheet 
into the trim and 
press in place. 


Cut the clear, 
rigid plastic 
sheet to size 

with simple tools. 


Cut the vinyl 
snap-on trim 
with a hand saw. 


In-Siders also qualify for the new residential energy tax credit. Deduct 1596 
of their cost off your income tax. 

There's an In-Sider to fit most any style or size window, as well as patio 
doors. Buy the In-Sider at hardware stores, home centers, building material 
dealers, and retail chain stores. 


£in-Sider’ 
Storm Window 


In-Sider is a registered trademark of Plaskolite, Inc. 


Р О. Box 1497, Columbus, OH 43216 
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Workbench 
pincushion 


A leftover block of rigid plastic foam 
from a house-insulating job doubles as 
a convenient "pincushion" for pointed 
or edged tools lying around the shop. 
You just jab them into the foam (in- 
stead of accidentally into yourself) 
and pull them out when you need 
them. The foam in the photo is a one- 
by-T'4-by-eight-inch piece of Dow Sty- 
rofoam TG Insulation.—Walter E. 
Burton 


Mustard-jar pump 


Trying to reach hard-to-get-at places 
with an oil or gas can often means 
ending up with more lubricant on you 
and the floor than on the work at 
hand. Here's a solution: Salvage an 
ordinary mustard jar with pump top, 
clean it well, and attach fish-tank tub- 
ing to the end of the pump. Add lubri- 
cant. This device also gases up model 
airplanes in a flash. —Tom Murray 


eel 
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Halving cemen 


Need to split a bag of cement? If you're 
using a half-bag concrete mixer, you 
do. Go about it easily and neatly by 
centering the bag across a length of 
reinforcing bar. Slice through the 
front and sides with a knife, then lift 
the rebar. The sack will divide cleanly 
with hardly any spillage. What's 
more, both halves will be resting ver- 
tically so that a final slitting frees 
each to be dumped into the mixer.— 
Richard Day 


Chess Challenger-10 did more than win the 
Penrod Memorial Microchess Tournament, 
it erally trounced all opponents. Personal 
Computing Magazine. February, 1979, re- 
ports, "Chess Challenger-10 emerged as the 
easy victor with ten wins, two draws and no 
losses." 


All Top Name Performers 

There were no amateurs in the champion- 
ship playoff. Every contender bore the brand 
of a well-known electronic chess game, and 
each was accompanied by its entourage of 
coaches, programmers, and engineers. After 
each contestant had played all of the oppo- 
nents in round robin fashion, the brilliant 
Challenger-10, stood far ahead of its second 
place runner-up. 


Nobody Knew 

Unknown to the other companies, the unde- 
feated tournament leader was being retired 
after the contest. Taking its place was a far 
more powerful chess computer, the Chal- 
lenger "7" This new micro-computer had 
already beaten the official undefeated champ 
during a series of pre-tournament warm-up 
games at the factory. Its engineers explain 
that it is simply 14 months ahead in tech- 
nology, in finer algorithm sophistication 
and in its superb performance. 

Improve Your Game to Near Brilliant 
Within its seven different levels of play, you 
can enjoy every degree of chess competi- 
tion, from beginner to tournament skill. Its 


Final Results 


MICRO-CHESS 2.0 


"Chess Challenger-10 Wins Microchess Tourney" 


—Personal Computing Magazine 
February, 1979 


Genius 


Offspring 


"Its successor, the new Chess Challenger "77 


total flexibility lets you change games mid- 
Stream or switch sides with the computer to 
see how it would handle your dilemna. You 
can add pieces to your side or take away the 
computer's Queen. It is a superb teacher! 

Touch the PV key and the "7's" total recall 
memory will verify every piece position on 
the board. You can even set up hypothetical 
encounters to test its reaction at each level. 

Mord 's Challenger "7" is ableto analyze 
over 3,024,000 board positions. It master- 
fully handles over one thousand book open- 
ings and will respond to any deviation. 
Academic openings as Sicilian, French, Ruy 
Lopez and Queen Gambit Declined, are just 
some of the challenges to keep you on your 
toes. 


It Knows Every Rule in the Book 

The Challenger "7" will permit you to castle 
or perform an En Passant capture or do so 
itself, if that is its best move. When your 
pawn has reached the eighth rank, it will be 
automatically raised to a Queen, unless you 
tell the computer to promote it to another 
piece. It will take on any player and sharpen 
his skills considerably...but it won't permit 
illegal moves. 


Sound Signals 
You just cannot believe the chess І.О. of this 
phenomenal unit. The Challenger "7" has a 
beep audio feedback which sounds to ac- 


knowledge your move, and double beeps P 


when the computer has made its response. 


Reprinted Courtesy of Personal Computing, February. 1979. Р. 66. (Darker lines ours.) 
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* Note: Microchess 1.5 wins 6th place over Microchess 1.0 by virtue of the tie breaking analysis of relative strength of opponents 


is infinitely more powerful" 
—S. Samole 
President, Fidelity Electronics 


At Level 1, its average response time is 5 
seconds. At Tournament Level 7, the Chal- 
lenger makes championship decisions in 
just 3 minutes. 

Unbeatable in Price As Well As Play 
Gest of all, the Chess Challenger "7" is the 
most affordable electronic unit you can own 
Itis just $89.95 complete with Staunton de- 
signed pieces and UL approved 110V AC 
a A үз. 

| pieces аге magnetized, to stay where 

you place them on the permanent metal 

oard. The set is mounted in a simulated 
wood-grained housing which measures 
12%" x 8" x 1" Bright, one-half inch tall LED 
electronic digits, provide unmistakably clear 
readout. The unit is backed by a 90-day 
manufacturer's limited parts and labor war- 
ranty. 
Enoy It for 10 Days—At Our Expense 
As a gift or for yourself, the "7" is unques- 
tionably the finest chess computer you can 
select...but, if within 10 days, you are not 
satisfied, simply return it for a prompt, no- 
questions-asked refund. 


CREDIT CARD ORDERS CALL TOLL FREE 


800-621-5809 
ILLINOIS RES; 800-972-5858 
24 HOURS—7 DAYS/WEEK 


_Chess Challenger 


| Please send me 

"7(s)" at $89.95 plus $3.00 for shipping and 
insurance. Ill. residents add 5% sales tax. If 
not satisfied, | can return it within 10 days 
for a refund. 


Enclosed please find check or money order. 


| | 
| | 
| | 
I Be. My Credit Card; 1 
1 American Express Н Master Charge [] Carte 
BankAmer./Visa Diners Club Bianche | 
[ Credit Card No... —— і 
| Master Charge # — __ _ Exp. Date i 
Name 
1 City on [ 
Lo -——— —— 
| senatu — - — І 
LI 


wl 
Camelot 
DIRECT 
801 Green Bay Rd., Lake Bluff, IL 60044 


A DIVISION OF UNITED EDUCATORS, INC 


More home fix-up 


tips from the pro. 


Fill the tub before you caulk. (Get 
in if you can, too.) Then, when the 
tub is empty, it'll rise slightly and 
squeeze the caulk, Even a good 
flexible caulk (like Red Devil's) will 
serve you longer when the 
filled weight is not 
stretching it between 
the tub and wall 


Caulk is caulk is caulk? Wrong! 
Latex or acrylic latex caulk provide 
excellent durability (especially when 
Painted) and easy clean-up for most 
uses, but you'll need butyl caulk for 
the water resistance required at or 
below ground level. Different caulks 
for different jobs, that's why Red 
Devil offers different kinds. 


A putty knife is not a scraper. And 
vice versa. Putty knives (for spack- 
ling walls and puttying windows) 
have flexible blades to smooth-on 
the material, Scraper blades are stiff, 
to keep the edge against the 
coating being removed. To 
do these jobs right, you 
need both tools (both 
from Red Devil, 

of course). 


Save money when you save energy. 
This new 72-page Energy-Saving 
Book has dozens of 
do-it-yourself energy- 
saving tips that can 
save you hundreds of 
dollars. The cost is 
only $1.25 plus 50¢ 
postage and han- 
dling. Send check or 
money order to: Save 
Energy, Dept.M-2, 
Box 310, Maplewood, 
N.J. 07040. 


Go easy on the paint with your pad 
painter. If you let the pad soak up too 
much paint, you won' get the best 
possible results. That's why Red Devil 
has a patented metering tray 
designed especially for pad painters. 

It puts on just the right amount of paint 


to cover smoothly, 
evenly What 2 
could be 

easier? 


Stud finders are un-holey. When 
hanging pictureson a freshly painted 
or papered wall, don't 

fill it with holes before 

you find the wood be- 

hind it. Use a Red 

Devil Stud Finder. It 

points out where nails 

are—and where there 

are nails, there are 

studs. 


Red Devil has hundreds of things to make your home fix-up easier. 
Look for them wherever you shop for home-care products. And for best 
results, always follow directions on the package. 
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Chuck extension 


When the drill body gets in the way of 
your work, try this: Install a 4" chuck 
on a length of %"-by-24 threaded rod, 
and secure with a nut. Chucked into 
my 36" electric drill, this assembly let 
me work near a table apron, as 
shown.— Jeffrey K. Wood 


Drill-cord holder 


Does your cord get in the way when 
drilling? Plug the end of the upright 
shaft of the drill-press stand with a 
wood dowel that has a center hole to 
take the handle of a chuck key yoked 
to the cord. Chamfer the hole for easy 
return of the key.—William G. Wag- 
goner 


Master new skills. _ 
Develop new potential. 


Train at home on advanced equipment 
from NTS...the first name in home study. 


The equipment you build and keep makes it all happen in 
home study, and NTS offers some of the most advanced 
available. You gain new skills — acquire first hand experience 
with field-type equipment, tools and instruments. 


Electronics Division: Courses include more solid-state 
digital equipment than ever before offered in home study, 
such as NTS/Heath GR 2001 Color TV (25" diagonal with 
optional programming capability, NTS/Heath digital com- 
puter, digital test equipment and digital stereo receiver (70 
watts per channel), and many more state-of-the-art units. 


Mechanics Division: Learn engine diagnostics, motor 
overhaul, transmissions, automotive maintenance. Courses 
include 9" solid state automotive oscilloscope, testers, tools, 
mechanic's tool box and more. 


Air Conditioning, Refrigeration/Heating Division: Learn 
servicing of commercial, industrial and residential heating 
and cooling equipment. Courses include hermetic unit 
analyzer, leak detector, charging-testing-purging manifold 
Set, tools and more. 


Home Appliances Division: Courses cover repair and 
maintenance of washers, dryers, ranges, smaller appliances. 


Equipment includes NTS circuit trainer and multimeter. 


Send for free catalog in field of your choice. 


NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 


NATIONAL C» SCHOOLS 


TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 


NATIONAL TECHNICAL SCHOOLS Dept. 202-099 
4000 South Figueroa Street, Los Angeles, California 90037 


Please send FREE Color Catalog and Sample Lesson. 
O Electronics Division 

D Mechanics Division 

O Air Conditioning/Refrigeration/Heating Division 

O Home Appliances Division 

Name 
Address 
Apartment Number Age 
City 
State Zip 


OCheck if interested in G.I. Bill information. 
OCheck if interested ONLY in classroom training in Los Angeles. 


There's a new-fashioned 


hardware store in town. 


Sentry Hardware. With a 
brand-new sign, and some old- 
fashioned ideas. Because 
Sentry is more than a 
store able to provide 
you with exactly the 
right tools and supplies 
you need, at a price 
that's fair and 
reasonable. Sentry is 
people. Friendly, 
helpful, knowledge- 
able people. 

So when you're 
ready to do-it-your- 
self, start off at the 
hardware store 
where people are 
ready to help. 


3, в 
SENTRY. When you're ready to do-it-yourself. 
Hardware Check the Yellow Pages under Hardware for the Sentry Store nearest you. taS 
Interested in becoming a Sentry Hardware dealer? Contact us at Sentry Hardware Corporation, Cleveland, Ohio 44113. 


Over 17,000 in service, This is eur 28th 
jonths, $149.00 Our X1200-watt 
battery. Special Price $139.00. 
id $5.50 for postage & ub per unit. 


1 
Box 7160PS, 2821 Mays, Amarillo, ТХ 79109 
‘Phone: 806/352-2761 


Portable Steam Cleaner 
Steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lawn Mowers. 
3 year guarantee on fire box, coils. Uses 
liquid soap, propane fired. Weight 120 Ibs. 
Auxiliary pump required on low water 
pressure. 

WEDCO MFG. INC., Dept. S-8, 

Scott Lane • Box D, Jackson, WY. 83001 
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electronic minteral/metal detector 
ocate gold, silver, coins, rings . . . from $59.9: 
* Call Toll Free for nearest Dealer Up 
800-447-4700 (in ILL., Call 800-322-4400) 

LECTRONICS**»Free LiteratureseDEPT. C9 
1 Pleasant Valley Rd., Sweet Home, OR 97386««««: 


STAINED 
GLASS 


Send 50¢ for fascinating 

catalog of kits, tools, 

ideas, books, and sup- 

plies. 

Б | BIG STARTER KIT 
д Only $16.85 ppd. 

WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


PS readers talk back 
[Continued from page 4] 


“When you mention turbulence, you 
seem to be referring to the wake effect 
behind the windmill disc, which certainly 
is unsteady, but more importantly, it is of 
much lower speed than the wind up- 
stream. Thus the main effect of multiple 
windmills in close proximity must be due 
to the wake of one mill reducing dramati- 
cally the power output of another in its 
wake. Wing-tip sails will not change this 
wake effect except in detail.” 


No metal in microwaves 


In perusing your June issue | came across 
this cartoon. It contains a dangerously 
misleading point because metal objects 
are not to be placed in microwave ovens. | 
realize that comics are to be taken lightly, 
but if a youngster took the idea seriously 
the results could be detrimental. 

Patrick J. Tilley, Milwaukee, Wis. 


MICROWANE, 


“Just think—if we owned one of these 
ovens, it would only take seconds 
to cook your TV dinners." 


Yard-blower specs 


| ordered an Echo PB-200 yard blower 
based on the information in your article 
(March). | feel | was misinformed. The 
blower has a maximum air speed of 103 
mph, a far cry from the 180 mph claimed 
in the article. Also, your report leads one 
to believe that the strap is included with 
the purchase price. It was extra. 

David Miller 


E.F. Lindsley replies: "My report on the 
PB-200 was based on actual trial and on 
the manufacturer's literature. Later litera- 
ture, however, claims 120-mph air speed 
rather than 180. The catalog description 
says, 'The PB-200 features a supporting 
shoulder strap. . .' with no reference to 
extra cost." 


Government red tape 


| have been trying to finance a subterra- 
nean home with a supporting hydroelec- 
tric system for better than a year. | have 
tried all the local banks, the savings and 
loans, the Federal Land Bank, and F.H.A.— 
all to no avail. | have also appealed for 
help to any political office that seems 
concerned about energy. 


Continued 


PS readers talk back 
[Continued] 


I can't read a newspaper or magazine or 
turn on the TV or radio without hearing 
about our increasingly serious energy 
problems—and the public's lack of con- 
cern. However, | find that the situation is 
just the reverse. While the government 
has convinced many consumers of the 
problem, its institutions and agencies 
thwart individual attempts for a solution. 
They are seeking to strangle such needed 
energy projects as mine with needless de- 
lays and red tape. | know there must be 
many people with the same problems 
who would like to know what others are 
doing to solve the dilemma, and what—if 
anything—can be done in the future. 

Terry Savage, Lolo, Mont. 


Fireplace improver 


I've read in PS many ways people have 
gotten more out of their home fireplace. 
But! have not seen mentioned any way to 
minimize the heat that goes up the chim- 
ney after the fire dies down. 

1 stand a 36-by-36-inch piece of 0.02 alu- 
minum standard hardware-store stock in 
back of the screen and let the screen hold 
it against the brick front of the fireplace. A 
two-inch overlap on the brick is enough. 
The fire burns out safely and smoke can't 
get into the house since heat still goes up 
the chimney, but at a very slow rate. If you 
have a Heatilator-type fireplace as mine 
is, you continue to get heat from it. | close 
the damper later in the night or in the 
morning since it's a better seal than the 
metal sheet. 

Paul O. Kolbe, Norwalk, Conn. 


For instructions on how to build a more 
stable fireplace mast, see: "You Can In- 
crease Fireplace Efficiency,” PS, Nov. '75, 
page 111. 


More mass transit 


It seems with all the emphasis on high- 
powered technology to bail us out of the 
energy shortage, we overlook available 
help that can be had with present technol- 
ogy. Mass transit has been ignored to a 
large extent by both the public and the 
government as a means to drastically cut 
our energy and resource consumption. 
Socar-oriented is our society that many 
would not even consider bus or rail as a 
means of commuting. We have the tech- 
nology to alleviate the energy shortage 
virtually overnight. What we lack is the 
will to do so. 
Bob G. Dickie, La Selva Beach, Calif. 


Corrections: The table in the June article 
“Kit-Built Homes," says that a booklet is 
available from Pan Adobe Homes for $3; 
the correct price is $7.50. 

A last-minute change of a proper noun 
to a pronoun caused a sentence to read 
wrong in the July story, "Revival of the 
SST.” The “fabled SR-71" mentioned on 
page 130 is made by Lockheed, not by 
McDonnell Douglas as the altered sen- 
tence indicates. mu 


Microcomputer technology has made it easy 
to monitor your own heart beat. key index 
to your fitness and conditioning. 
Now you can get a quick reliable reading in the 
convenience of your own home on a regular bas- 
is with the Pulse Rate Monitor, a new electronic 
marvel from Novatec, one of the leading manu- 
facturers of precision medical equipment. 
Why watch your heart rate? 
Even if your health has been perfect, watching 
your pulse rate is just as important as watching 
your body's other vital signs such as your tem- 
erature and blood pressure. It lets you know 
low your body is reacting to exercise, stress, 
emotional upsets, or any other activity. 

How much exercise are you in shape to take? 
Are you obs little, too much? Is your 
job too taxing? With the Pulse Rate Monitor 
you'll be able to monitor yourself instantly to 
identify sources of stress in your everyday 
routine. á 

And by monitoring how quickly your heart 
rate returns to normal after a workout, you'll be 
able to safely chart your progress while getting 
into shape. 

Use it to find out what makes you "tick" 
Normally your pulse rate is lowest when rest- 
ing. As you walk, talk and move around, your 
pulse rate increases. Even your emotions can 
affect your pulse. If you don't believe it, try the 
PRM the next time you get a personal or busi- 
ness phone call. А 

Use it while walking, running, working, jog- 
ging, bicycling —even sleeping. Keep it near 
your bed, exercise equipment or desk. 

Finding out your heart rate is not only impor- 
tant, it can be fun, too. Let your friends check 
their pulse. It's small enough to comfortably 
carry with you to parties or anywhere. 

Has your doctor told you that smoking or 
drinking coffee and other stimulants increases 
your heart rate? Test it. . . it's true! 


Amazingly simple to use | 
Just slip any convenient finger into the spring- 
loaded, clothespin-like finger grip. Almost 
instantly, the microcomputer will process your 
pulse rate and display it as beats per minute in 
bright LED digits. 

he flexible coil cord allows you to measure 
another person's pulse as easily as your own. 
And the finger grip permits you to apply the 
correct constant pressure needed for an accu- 
rate reading. 


Beat 
Beat 


Introducing a 
new personal 
heart rate 

monitoring system 


e No guesswork 
e No searching for 
a pulse beat 


Beat 


A product of the latest microcircuit 
technology н A 
Two tiny "sensors" inside the finger grip detect 
and measure your pulse rate automatically. 
One is a Light Transmitter which projects a 
small, safe beam of infrared light into the capil- 
laries of your finger or thumb. The other is a 
Photo Transistor which detects the amount of 
light reflected by each surge and non-surge of 
blood and converts it into electronic signals. 
The microcomputer module picks up the sig- 
nals, computes the information and displays 
your pulse rate on the data screen. The system 
Counts every pulse beat (a blinking red dot 
indicates each actual beat) and updates results 
every four heart beats, to show even the 
slightest changes —as they occur. 


More than guaranteed 
Powered by three, readily-available, penlite 
batteries, the PRM unit uses 100% solid state 
electronics so service should never be 
required. But if it is, it is covered under a 
90-day limited warranty plus Cambridge 
International's own guarantee of satisfaction. 
Special Introductory Offer 

e're offering this exciting new product exclu- 
sively by mail for only $99.95—the lowest 
priced electronic heart rate monitor available. 
And, if for any reason you decide you would 
rather return your unit, please feel free to do so 
within 30 days and we'll be happy to return 
your money. There is no risk. 


important: The Pulse Rate Monitor should not 
be used for any form of diagnosis and 
treatment. 


8700 Waukegan Road Morton Grove. поз 60053 (312) 966-5510 
Call Today—Toll Free 
800-621-5559 (In III. 800-972-5858) 
24 Hours A Day —7 Days A Week 


Dept P9A 


T Cip & mail to: 
Cambridge International, Inc. Dept. P9A 
8700 N. Waukegan Rd.. Morton Grove, IIl. 60053 
O Please rush me ____ Pulse Rate Moore) at 


just $99.95 plus $3.95 shipping & handling. (III. 
residents add 5% tax). 


| 
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© Check or MO enclosed. Charge to: 
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| 
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a When you choose 
your wood stove... 


All our chimney sections are 
three elements combined into 
one: (1) stainless steel inner wall 
surrounded by (2) non-combus- 
tible mineral wool insulation 
surrounded by (3) galvanized steel outer wall. All 
together in one unit. Reduces condensation problems 


Our chimneys will fit almost any stove you choose. 
Burning most popular fuels: wood, coal, oil, or gas 
Easy assembly, too. Just fit section ends together and 
twist to lock. Safe and sure. U.L. Listed. Plus all the 
components you'll need. 


See your dealer for details. Or write Heatilator Fireplace 
Division, P.O. Box 10360, Department 40099. 

Des Moines, ІА 50306. Or call toll free: (800) 247-6798 

In lowa, (515) 276-6400, collect. 


AMERICAS LEADING FIREPLACE SYSTEMS 


Combustion research 
(Continued from page 77] 


stream in this air swirl from the spark 
plug and fuel is injected as the spark 
occurs. As injection proceeds, the fuel 
is swept into a localized ignition and 
combustion area near the plug. Thus, 
there is a static rather than a moving 
flame front and the products down- 
stream from the burning area are 
burned gases. So they can't detonate 
as can unburned gases in a conven- 
tional gasoline engine. In brief, the 
spark takes care of the poor ignition 
problems of low-cetane fuel and the 
lack of moving flame front makes 
octane considerations unimportant. 
Power is controlled, as in a diesel, 
by varying the duration of injection. 

Thus. it turns out that Texaco's in- 
ject-and-ignite controlled combustion 
at a fixed flame front, and Professor 
Oppenheim's  plasma-jet ignition, 
which establishes a multitude of tiny 
individual flame fronts, are miles 
apart in approach, but in the end both 
of them accomplish the same results: 

* Full breathing without a throt- 
tle. 

* Power control by metering only 
fuel. 

* Positive ignition without relying 
on fuel-mix or auto-ignition proper- 
ties. 

* Elimination of a detonation-en- 
gendering flame front. 

The Texaco engine has proven its 
ability to operate successfully without 
regard to octane or cetane rating. I 
wish that Professor Oppenheim had 
reached the engine-building stage, be- 
cause I suspect his plasma jet could 
well do the same thing. 

These two new approaches to fuels 
and combustion are only part of the 
effort to wrench more transportation 
miles out of a dwindling supply of 
crude oil. Other researchers are look- 
ing into other fundamental ap- 
proaches with the same goal in mind. 
T'll explore some of that work in future 
issues of POPULAR SCIENCE. L5) 


“Will you accept money for this, 
or are: you afraid it would jeopardize 


inside and out. 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, 
grams, and specifications. 


Know your car 


Know how to fix it...to tune it...to service it...to 
keep it running right. The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


1713 ALFA ROMEO 62-78 for all Guia, GT & Spider mais 
9641 ALFA ROMEO 73-78 for all Alfetta models 

9643 AMC AMBASSADOR 68:74 covers all models .. 
8677 AMC PACER 75:77 covers all models 

0991 ARROW, PLYMOUTH 76:77 for all models 

9404 ASPEN, DODGE 76-78 for ай models .. 


7122 AUDI 100 70-77 for ali models inc 100 

8749 AUDI FOX 73.79 covers all models 

1229 AUSTIN AMERICA 68-71 covers all models 

1203 AUSTIN HEALEY 100/6, 3000 56-68 for all models. 
0752 AUSTIN MARINA 7 1.75 sedan and GT models .. 
0379 BARRACUDA & ‘CUDA 65.72 all 6 & VB models 


0503 BLAZER, CHEV 59-77 for all 2 & 4 whi dr mdis 

1007 BMW 1600 66-73 covers all models 

1042 BMW 2000, 2002 66:76 covers ail mdis inc CA, CS, Til 
9813 BMW 320 75.78 covers all models 

9760 BMW 2500, 2800, 3.0 all mdls inc Bavaria & CS . 
0978 BOBCAT, MERCURY covers all models thru 76 


0504 BRONCO, FORD 66-77 all 2 & 4 whi drive models 
0024 BUICK 66-74 factory manual , must give car year 
0001 CADILLAC 61-63 factory shop manual... give year 
0727 CADILLAC 68-74 ай models excpt El Dorado 

0032 CADILLAC 76.77 factory manual... must give year 
8678 CAMARO 67.78 covers all 6 & VB models 


9557 CAPRI 70-76 for all 2000, 2600, 2800 тв . 
0379 CHALLENGER 70-72 covers all 6 and V8 mols 
8331 CHARGER 67-70 for all models inc 500 & R/T 
8212 CHARGER 71:75 covers all models 

0383 CHEVELLE 64-77 inc Monte Carlo, El Camino. 
0838 CHEVETTE 76-78 covers all models 


0888 CHEVROLET 49-54 reprint of factory shop manual .. 
0051 CHEVROLET 55 or 57 reprint factory manual. give year 
8407 CHEVROLET 56 supplement to 55 manual 

0870 CHEVROLET 68:77 for all full size models 

8187 CHEVY Il 62.77 covers all 6 & VB models 

1090 CHEVY LUV 72-77 covers all models 


1661 CHEVY PICK.UPS 67.78 all models & GMC 

1662 CHEVY VANS 67-78 for all models & GMC 

1145 CHRYSLER 55:71 aline Newport, 300, Now Varker 
0020 CHRYSLER 75-77 factory manual 

9588 CITROEN ID, DS 67-73 for all mds 15. 

#539 CITROEN SH rept olfactory етисе manual 


8264 COLT, DODGE 71-77 covers all models .. 

9422 COMET 60:65 covers all models .. 

8211 COMET 70.77 covers all models. 

8212 CORONET, DODGE 71-75 covers all models 

0477 CORVAIR 60-69 covers all models... ен 
0478 CORVETTE 57-65 covers all 283 & 327 models 


$481 CORVETTE 66.76 coves э 327, 350, 427, 454 models o. 
1756 CRICKET PLYMOUTH 70:73 also covers Avenger „n 
8188 DART & DEMON 68-76 covers all models. 
1657 DATSUN F10 76-78 covers all models . 
1164 DATSUN 2008X 77-78 covers all models ..... 
8065 DATSUN 1200, 8210 68.78 covers all models .. 


1726 DATSUN 2402/2602 70-74 covers ali models .. 
8127 DATSUN 2602, 2807 75.78 covers all models... 
1881 DATSUN 310 68-73 covers sl sn А wagon n тёз. 
1074 DATSUN 510 1978 models .. 

9583 DATSUN 610 68.76 covers all models. . 
0935 DATSUN 710 73-77 covers all models. . 


8271 DATSUN B10 77-78 covers all models 

1258 DATSUN 311 1600/2000 SPL & SRL models 
8430 DATSUN PICK-UP 68-74 for all 521, 620 models 
9297 DATSUN PICK-UP 75-77 covers all PL620 models. 
1145 DODGE 55:71 all inc Coronet, Monaco, Polara 
0871 DODGE 72.77 for ай Monaco & Polara models 
1259 DODGE OMNI 1978 

8208 DODGE RAMCHARGER 74-75 covers all models 
8564 DODGE PICK-UP 65-75 service/maintain all 2-whi drive 
8371 DODGE PICK-UP 65-75 service/maintain all 4-whl drive 
8203 DODGE VANS 67-77 all 100, 200, 300 mdis & Рут. 
8192 DUSTER 70-76 for all models inc. Scamp .. 


0743 CHILTON AUTO REPAIR 72:79 for all American cars $14.95 
1775 CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special 3695 
1763 CHILTON AUTO REPAIR 54-63 lor all American cars $1735 


8561 CHILTON TRUCK REPAIR MAN 61.71 for all 14:21 ton mdis $19.95. 


0445 CAR ECONOMY TUNING GUIDE getting most from the least .... $2.95. 
0979 FLAT RATE MANUAL 66-75 all mech & elec reps US cars ...$14.95. 
7125 AUTO AIR CONDITIONING. .. service & repair all .9695 
8726 TRANSISTOR IGNITION SYSTEMS covers them all $555 


1067 MORE MILES-PER-DOLLAR GUIDE How to do it right 
9622 HOW TO TUNE YOUR CAR good for all cars... 
8859 GM DIAGNOSIS MANUAL for all GM-built cars 
1712 BASIC AUTO REPAIR MANUAL a must for any car . 
1707 BASIC BODYWORK & PAINTING... 

1711 BASIC CARBURETORS & FUEL SYSTEMS 


HOTRODDING . 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS _ 
0680 BASIC AUTO TROUBLESHOOTING for all cars. 


8359 Lope nere И ури malan. 
0889 FUEL INJECTION MANUAL covers all systems through 1972 ~ 318 
9411 HOLLEY carbs, all 2 & 4 БЫ, tune & rebuild. 
9652 ROCHESTER carbs, all inc 4MY Quadrajet . 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdraft _. 
6354 SU CARBURETORS tune & rebuild эй to 1976 
5423 STROMBERG CO CARBS влеге al o 1976 
0734 WEBER DCOE overhaul manual. 
1153 WEBER CARBURETORS theory & design. .... 
9803 WEBER CARBURETORS tuning & rebuiding ail 
0827 AUTOMOTIVE REFINISHING best paint book yet... 
8425 MINOR AUTO BODY REPAIR step by step how to. 
5104 AUTOBODY REPAIRING & REPAINTING . .. the best. 
5106 GLASS FIBER AUTO BODY construction & repair ....... 
1071 CREATIVE CUSTOMIZING how to do-it like a pro 
8491 PRACTICAL ENGINE SWAPPING how to do it right ү... 
0541 MODERN DIESEL CARS describes all models now sold 
7128 DIESEL, How to convert your car, van, pickup !о................ 
0682 GLENN DIESEL/GAS Fl MAN 65.73 Bosch, Kugelfischer Spica .. $8.95 
8432 DIESEL ENGINES. HOW TO REPAIR complete raining course $5.95 
1017 AUTOMOBILE ENGINE REBUILDING 31375 


TOTAL SERVICE MANUALS 


8189 FAIRLANE 62.72 covers all models wn... 
9422 FALCON 60:64 covers ай models inc Comet ~... 
9874 FALCON, FORD 6 64-70 covers all 6-cyl models 
0480 FALCON, FORD V8 65-71 covers all V8 models 
9776 FIAT 124 67-77 all inc sdn, sta wgn, TC, spel 
7118 FIAT 124 SPORT 66-75 for coupe & spider тн 


0844 FIAT 124 SPORT 76-78 for coupe & spider mdls .. 
9640 FIAT 128 69-77 for all models inc SL & Rally „ 
8742 FIAT 131 75-77 covers all Mirafiori models... 
1201 PAT 880 64.74 э sedan, coupe & spider mat 
0399 FIAT X1/9 73.78 ” 
1073 FIESTA, FORD covers эй models 


0675 FIREBIRD covers all models—67-74 . "e 
1149 FORD 55:67 э! inc Galaxie, LTD, Custom & wagons 
0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL & wens ~ 
9369 FORD COURIER 72-77 covers all models imported 
8205 FORD PICKUPS 70.78 lor al model to 3/4 ton. 
8204 FORD VANS 66-77 Econoline, 100, 200, 300 тез... 


9436 GRANADA, FORD 75.77 covers ай models, .. » 
8677 GREMLIN & HORNET 71:77 covers a 6 & V8 modes 
0644 HONDA 360, 600, 7— all models .. # 
0885 HONDA ACCORD 76-77 

8694 HONDA CIVIC, CIVIC CVCC 73.77 covers all models 
8206 INTERNATIONAL SCOUT 67-73 800, A, B, Il mdis .. 


8565 INTERNATIONAL 62.75 tune & maintain all mals ... 
1207 JAGUAR XK120, 140, 150 48-61 also Mk 7,8,9 

1206 JAGUAR 55.69 sedan mals 2.4, 34, 3.8, 240, 340 .... 
1043 JAGUAR E-TYPE 61-72 covers ali 6-cyinder models... 
9612 JAGUAR E-TYPE V12 71-74 covers all models... 

9399 JAGUAR XJ6 68-78 covers all models su. 


9617 JAGUAR XJ12 72-77 for all models inc Daimler .. 
9769 JEEP 50.65 for 4 & 6 су! station... 

8207 JEEP 66.79 for all Cherokee, Commando & Wagoneer 1 ms 
9805 JEEP WAGONEER J-series with 230 ohc eng. .. 
3806 ЖЕР UNIVERSAL C12, СЗ reprint factory manual 

0509 JEEP C5, CJ6, С}7, 55-79 rms 

8856 JEEP FC150, 170 covers a front cab models 
8739 JENSEN-HEALEY reprint of factory manual 
1719 LANDROVER 1, 2 48-61 for all models .... 
1254 LANDROVER 59-76 covers 2, 2A, 3 gas & ® 
1149 LINCOLN 55-70 covers all models 
9773 LINCOLN 71:77 ail models inc Versai 
8190 MATADOR, AMC 71-74 covers all 6 & V8 models .. 
0481 MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. .. 
8211 MAVERICK 72-77 covers all models 
1550 MAZDA GLC 77.78 covers all models - 
0370 MAZDA RX2 70.73 covers sedan & coupe тз ~ 


0371 MAZDA RK-3, 100 70-74 covers all models 

0444 MAZDA 71-78 includes RX4 and Cosmo models 
9941 MAZDA RX-7 78.79 

0880 MAZDA PICK-UP 72.75 8-1600 & rotary eng. máis. 


, 818 72-78 covers all models 
0573 MAZDA 1500, 1800 67.74 covers all models 
1009 MERCEDES-BENZ 190 59.68, B, C & 200 models 


1027 MERCEDES-BENZ 57-67, 190SL, 190d, 300d, 600 .. 
1746 MERCEDES-BENZ 220 59-65 covers all mds 
9483 MERCEDES-BENZ 220 68-72 mals except Diesel .. 
1747 MERCEDES-BENZ 230 63-68 inc. 2305 & SL 
1748 MERCEDES-BENZ 250 65-58 covers all models 
9484 MERCEDES-BENZ 250 69-72 covers all models. 
all models 


2 
9485 MERCEDES-BENZ 280 68.72 covers 
0416 MERCEDES-BENZ 68-73 inc 2 & 350, 4 
8439 MERCEDES-BENZ 74-73 Covers ali models inc Diesels 
1149 MERCURY 55-70 covers ай models sunn 
9773 MERCURY 71.77 for ali models inc Cougar 
1105 MG TA, TB, TC, TD, TF 36.55 . - 
1098 MG MIDGET 58-78 covers all models . 
1106 MGA, MGB 55-68 covers all models inc twin cam - 
1720 MGB, MGBGT 69-79 all roadster & coupe models 
8396 МОС reprint of factory manual... 
0917 MINÎ 59-75 covers all models inc Min. Cooper 
9436 MONARCH, MERCURY 75-77 for all models 


REST BOOKS 


0995 CAR INTERIOR RESTORATION useful for ali cars 
0906 OLD CAR VALUE GUIDE latest edition... d 
0595 AMERICAN CAR SPOTTERS GUIDE 40-65 pics every car md. 
0706 BYPASS EMISSION CONTROLS 73-79 Ford cars А It trucks 
8474 BYPASS EMISSION CONTROLS 71.77 GM cars i 
1243 CHEVY, RACING THE SMALL BLOCK . .. 


8125 CHEVY SMALL BLOCK, how to rebuild 
9409 CHEVY SMALL BLOCK, How to hotrod 0... 

0949 CORVETTE RESTORATION SOURCE BOOK 53-67. the bbie . 
8088 REAL CORVETTE 54.75 over 1200 pics, cars, & details... 
4031 GUIDE TO CORVETTE SPEED for all models 53-74 ........ 
9402 CORVETTE PARTS BOOK 53.72 every part, pics, #5 
8123 CORVETTE PERFORMANCE tuning, racing, its more 
1066 CORVAIR ENGINES, How to hotrod 


0776 DATSUNS, TUNING for all mds inc 510, 610, 2402, 2602 . 
0946 FORD SMALL BLOCK, How to rebuild 
8195 FORD PERFORMANCE how to get it for street or track ~. 
8152 BOLT-ON PERFORMANCE what to buy & what it will do 
0735 SUPERPOWER - turbo & jng, fuel injtn 
9410 TURBOCHARGERS, How to select & install 


5117 DESIGN & TUNING COMPETITION ENGINES 
8422 AUTO AERODYNAMICS engineering fundamentals... 
8481 BUILDING А RACE CAR picture by picture .. 

8441 HOW TO MAKE YOUR CAR HANDLE street/track 
8658 AIRCOOLED ENGINES MANUAL all 1 & 2.cy over 15 
9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 


8050 LAWNMOWER service & fix all popular makes... 
9147 EXCAVATOR OPERATION dozers, backhoes, loaders, 
0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec 
9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, etc, ... 
0135 MOPED SERVICE & REPAIR ali makes & models. 
0745 MOTORCYCLE REPAIR ENCYC 200 туў, 23 makes thru 76 
0557 CHAIN SAW SERVICE MANUAL for top 34 makes 
8006 WASHING MACHINES fix all makes & models... 
8728 SOLAR HEATING & COOLING how to get it free 
0585 PRICE GUIDE, NEW CARS latest ed, inc dealer costs .. 
0586 PRICE GUIDE, FOREIGN CARS latest ed, inc dealer 
0587 PRICE GUIDE, USED CARS latest edition .... 


ATISFACTION GUARANTEED OR YOUR MONEY BA 


0050 MONZA, CHEVROLET 77.79 factory manval.. ive car year... 
1109 MORGAN 36-77 covers all 4-cyi models Р oe $9.95 
9876 MUSTANG 6 65-72 covers 200 & 250 engines 
0479 MUSTANG VB 65.73 covers all models °.. 

8272 MUSTANG II 74-76 covers all models... 
8187 NOVA 69-77 covers all 6 & VB models... 


7107 OLDS CUTLASS 70-77 covers all inc 442 models. 
0678 OLDSMOBILE covers all models—55-74 , 

0008 OLDSMOBILE 75-79 factory manual 

1724 OPEL KADETT 62.73 1000, 1100, 1200 models 
1752 OPEL KADETT 67.73, 1500, 1700, 1900 тй 
0859 OPEL 1900 MANTA 70.74 covers all coupe mais 


8273 OPEL 75-77 covers all models inc Isuzu .. 
9589 OPEL GT 68.73 covers all 1900 models 
9872 PEUGEOT 304 covers all models—70-73 
1546 PEUGEOT 404 60-75 covers all models... 
0876 PEUGEOT 504 68-74 includes diesel models 
7124 PEUGEOT 504 68-76 for all gasoline models . 


0482 PINTO 70-73 covers all models mem 
0883 PINTO 74-79 covers all models inc Bobcat... 
1145 PLYMOUTH 55-71 all inc Belvedere, Fury, Satelite .. 
0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mds. 
1660 PLYMOUTH HORIZON 1978 .......... 


0489 PONTIAC TEMPEST 68-73 all mdis inc GTO, Le Mans. 
1650 PORSCHE 356 57-65 covers A, B & C models ......... 
1591 PORSCHE 911 64-73 covers all models... 
8173 PORSCHE 911 74-77 includes N, S, Targa, Carrera 
1590 PORSCHE 912 65-69 with 1582c engine... 
9834 PORSCHE 914 70-76 all models inc 914/6 


0993 PORSCHE 924 76.78... 
8208 RAMCHARGER, TRAILDUSTER 74-75 эй models . 
8190 REBEL 67.70 covers all 6 & VB models .. 
0372 RENAULT 5 72-78 lor all models inc Le Car ........ 
1224 RENAULT 8, 10 62.72 covers all models inc 1100 
9429 RENAULT 12 69.79 covers all models inc auto trans 


0645 RENAULT 15, 17 71:78 all mds inc TL, TS. 

1554 RENAULT 16 65-78 covers all models . " 
0395 ROADRUNNER & SATELLITE 68-73 all models 
1121 ROVER 2000 63-75 for all models inc 2200 .. 
9493 SAAB 95, 96 66-75 covers эй V4 models .. 
1759 SAAB 99 69-71 covers ай models .. 


0750 SAAB 99 72-76 for all models inc EMS 
8440 SAAB 67-76 covers all models inc Sonnet .......... 
1098 SPRITE 58-71 covers эй Mk 1, 2,3 & 4 models . 

8058 SUBARU 70-77 covers all models 
0853 SUNBEAM ALPINE 55-56 MK1, 2, 3, 4 & Rapier 
0845 SUNBEAM TIGER reprint of factory shop manual .. 


0489 TEMPEST, GTO, LE MANS 68-73 all models 
9773 THUNDERBIRD 7 1-77 covers all models. 
8189 TORINO 68-75 ali models inc Elite, Ranchero 
0912 TOYOTA CELICA 70-77 covers all models. 
7127 TOYOTA COROLLA 68-74 for all models... 
9812 TOYOTA COROLLA 75-77 all including 5-speed 


7132 TOYOTA CORONA 68-76 covers all d-cy! models 
0754 TOYOTA CORONA Mk 2 72-74 for all 6 cyl т... 
0647 TOYOTA HELUX 68-77 covers all pickup models... 
8524 TOYOTA LAND CRUISER 66.77 covers all models 
0687 TRIUMPH STAG 70-74 
1200 TRIUMPH SPITFIRE 69.) 


1016 TRIUMPH GTG 62.74 for all models plus Vitesse .. 
0927 TRIUMPH TR2, ТИЗ, TRA 52.67 for all models 
1015 TRIUMPH TRS, TRG, 67-76 all models inc TR250 . 
8693 TRIUMPH ТА? 75:77 _. a 
8192 VALIANT 68-76 ail mals inc Scamp, 

0567 VEGA 72:73 al 140 C А GT 140 CID mod 


0884 VEGA 74.77 covers all тобе... 
9404 VOLARE, PLYMOUTH 76.78 for ail models .. 


1227 VOLKSWAGEN BEETLE 54-67 for all тёз inc KG .. $995 
8456 VOLKSWAGEN BEETLE 68-71 all mdls inc K-G 5995 
7201 VOLKSWAGEN BEETLE 72.77 all тё inc K-G .. $9.95 


6010 VOLKSWAGEN RABBIT, SCIROCCO 74.79 all mdis inc Diesel $16.95 
1547 VOLKSWAGEN BUS 54.67 all camper, van, transporter mdis 
7130 VOLKSWAGEN BUS 68.78 all camper, van, transporter mdis 
9482 VOLKSWAGEN TYPE-3 62-73 Squareback, Fastback u... 
9639 VOLKSWAGEN 411 68-72 covers all E, L, LE mds .. 

9778 VOLKSWAGEN 412 71-73 covers all models 

8748 VOLKSWAGEN DASHER 74-78 covers all models 

9444 VOLVO P1800 60.73 all models inc E & ES. 

1722 VOLVO 122 61.70 for all models inc GT 

1754 VOLVO 142, 144, 145 66-74 for all models inc S ВЕ 
9558 VOLVO 164 68-74 for all models, inc fuel injection ...... 
3729 VOLVO 242, 244, 245 75.78 for all inc fuel inj 

8311 VOLVO 262, 264, 265 75.78 all models inc fuel injection 


CARBOOKS, INC. 


181 Glen Ave 
Sea Cliff. NY. 115 


[| 
Zip i 
Ё C] 1 enclose full payment phone orders (516) 6786-8043 


Charge. Books shipped to all parts U.S.A. & Canada. gi 


[| O American Express О Visa O Mastercharge : 
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| Gousha/Chek-Chart's THE NORTH AMERICAN ROAD ATLAS 
is the most informative, up-to-date atlas on the market today. 
Itfeatures individual maps of all 50 states plus Canada and 
Mexico, with city indexes and legends right on each state and province. 
So you don't have to fumble to.another section. And our atlas has 
more city maps than any other. 
All distance charts are listed in both miles and kilometers. 
Andincludedisafullcolor relief map of North America. (XW: Qo 
Now with free gas station maps a thing of the past, 
this atlas should be standard equipment in your Car. A Signet Special/$3.95 


THIS ROAD ATLAS 
MAKES ALL THE OTHERS 


Just one leaking toilet can waste 

EV BP to 78,000 gallons of water each 

year due to a defective tank mech- 

ч anism. Why goon wasting water! 

Write for your free Tune-Up Brochure. 
LOG FLUIOMASTER, INC. 


SPLITTER SSS ا سا‎ 
22,000 LB. FORCE 


INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(tota! cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 

and farmers. For free information: 
THRUST MANUFACTURING, INC. DEPT, 1009 


LEARN 
MEAT CUTTING 


6901 S. Yosemite. Englewood. Colorado 80110 


166 | POPULAR SCIENCE 


“Say, Smokey—" 


[Continued from 


trouble, They did install a new PCV valve, 
but that did not help any. The inside of the 
tailpipe is a white-gray color. When І start 
the motor after it has set a couple of days, 
no blue smoke comes out of the tailpipe. 
There is no evidence of any oil leak that I 
can find, even after taking the engine cov- 
er off. | had someone follow the van on the 
highway to see if there was any evidence 
of blue smoke when | took my foot off the 
accelerator. There was none. | did notice 
that if | keep the crankcase up to the full 
mark it will use oil faster than ifl don't add 
until the oil level gets down to the add 
mark, but it still continues to use oil. Can 
you tell me what is causing this? 
Deloy A. Long 
Grand Rapids, Ohio 


Check the crankcase pressure with a pres- 
sure gauge while running at normal load 
and speed. It should not get above atmo- 
spheric. If it does, do some checking on 
the venting system. If it's normal and you 
don't have a leak, chances are it's a piston- 
ring problem, poor ring seating, or oil get- 
ting down the valve guides. 

Blow the engine down first with a cylin- 
der-leakage tester. Maybe this will uncov- 
er one or more cylinders with a big com- 
pression-seal problem. Compression 
rings leaking makes for high crankcase 
pressure, which overloads valve seals and 
the vent system. 


High-mpg claim 
There was ап article in the Sunday Boston 
Globe telling of a young man getting 100 
miles per gallon of gas. What are your 
thoughts on this? 

Daniel C. Haselton, Wollaston, Mass. 


Everything | know says 100 mpg is horse 
manure. | believe he can show a signifi- 
cant improvement, but practicability arid 
economics might be problems, 


Heavy oil user 


1 own a 1972 two-door 2000-cc automatic 
Pinto which has 46,000 miles on it. The car 
started to burn oil (I believe, because | saw 
blue smoke in the tailpipe) at 15,000 
miles. 

Iwas told there was a design problem in 
this model that causes excessive oil con- 
sumption. Is this true? And how can | cor- 
rect the problem? 

Oil consumption is about one quart ev- 
ery 50 miles in the city and about 150 
miles on the highway. 

John Sher, Saskatoon, Sask., Canada 


First, your oil consumption is ridiculous. 
That's not normal. To lose that amount of 
oil, either you leaked it or burned it. Three 
ways to burn it: past rings, down valve 
guides, into carb air-fuel stream via crank- 
case venting system. For test, hook crank- 
case vent to a quart plastic container, run 
engine awhile. If nothing in container, that 
leaves rings or valve guides. Both require 
the cylinder head off. If intake valve 
doesn't have big carbon buildup on en- 
trance side of valve and is dry, then the 


culprit is rings. Good piston rings in round 
holes will dry that up to about a quart in 
2500 miles. Could be valves and rings ora 
combination of all three. 


More on turbocharging 


Will the turbocharged engine now becom- 
ing available in our passenger cars permit 
us to expect the same long life we now 
get, say, with a Mobil 1 conventional en- 
gine, running religiously at each start till 
entirely warmed up? 

William McReynolds, Utica, N.Y. 


Hell, yes. We are on our way now. Five or 
six years from now, non-turbo will be 
high-button shoes. Turbo bulldozers and 
trucks and airplanes are doing it every day 
with very good durability. 


Uneven brake pad 


I've got a '74 Toyota Corolla. Recently, at 
53,000 miles, | replaced the front disc 
pads. The unevenness of the pad wear 
shocked me—the front left was worn pa- 
per-thin but there was % inch of pad sur- 
face left on the right side. What's the rea- 
son for the extremely uneven wear? 

Bob Frankfurt, Kensington, Calif. 


The side that didn't wear has a problem in 
caliper hydraulics. The pistons are stick- 
ing and not engaging the lining. Funny 
you didn't notice a braking pull. It’s gonna 
happen again. Fix the caliper. 


Squeaking brakes 


Disc-brake squeaking on my "76 Aspen 
has been a continual problem. My dealer 
is able to clear it up for a few months, but 
it comes back each time. There is also a 
continual chirping when the brakes are 
not applied. 

Jacking up the front end and attempting 
to rotate the front wheels indicates con- 
siderable drag. Should they not turn free- 
ly? The dealer says they are normal, but | 
can hardly rotate them. What can | do? 

Charles B. Steele, La Jolla, Calif. 


Disc brakes depend on rotor runout to 
push the pads back. Some hydraulic-line 
pressure is kept in the system, so you 
don't get pedal loss as the lining wears. 

Constant rubbing keeps the pads hot, 
loads them with road dirt, and glazes 
them—and the music starts. How do you 
fix it? It's engineering: less residual pres- 
sure by changing master cylinder; change 
clearances and materials in the calipers 
for easier retraction. 


Transmission pops out of gear 


| have a 1965 Chevrolet Bel Air with 
167,000 miles on the clock. It has a 283- 
cu.-in. engine with a three-speed manual 
transmission. The gearshift pops out of 
third gear into neutral when | am going 
over 50 mph. This usually happens on hot 
days, without warning, and does not fol- 
low any pattern. | have had mechanics 

Continued 


d performance, now 
full line of 


e electricity for... 
‘CAMPING 
CONSTRUCTION 
HOME EMERGENCIES 
or wherever dependable power 
is needed. 


Check your power needs and 
see your local Kawasaki Dealer. 


Don't let the good times pass you by. 


Sharpen your 
chain saw like a 


This 

revolutionary 

chain saw sharpener ~ 

grinds a razor sharp 

edge on any size chain 

saw using a specially made 
grinding wheel. All you supply 
is a М" electric hand drill. The 
Pro Sharpener* assures the 
correct grinding angle and a 
built-in gauge maintains the 
proper guide height. 


The Pro Sharpener produces 

a ground edge—much sharper 
than a filed edge. Comes com- 
plete with three grinding 


wheels (enough for up to 30 
sharpenings) plus a hand file 
adapter 


*Patents pending 


Pro Sharp Corporation 
P.O. Box 11378 
Newington, Ct. 06111 


Please rush _ Pro Sharpener(s) at $12.95 each plus 
$1.95 postage and handling per unit ($3.00 outside 
U.S.) Send check, money order or Master Charge. 
No C.O.D.'s. 


MO „Барба 
Conn. Residents add 7*6 sales tax. 

Name. — = 
Address. — 
City State_ Zip_— 


Important: To Insure correct grinding wheel size 
Indicate your Chain Saw Mfg, — — — 
Saw Model: —— - 


| 30 Pay Unconditional money back guarantee. PS-99 
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ver Steel-Lite П 


-Lite II just might Е 
wanted in a cente: 
rom the patented } n 
S m to the improved fogproofing, 


everything 
scope. 


variable, and wider-view scopes at your 
nearest dealer. If you can't remember Steel-Lite 
II, just ask for the hot new scope for '79. 


A new dimension in 
American Craftsmanship. 


For complete, full color 1979 catalog, send 50* to: W. R. Weaver Company, Dept. 102, El Paso, Texas 79915. 


You don't have to be a professional.. 
(to bea do-it-yourself expert) 


STAPLE GUN 


SHOOTS A STAPLE 
WHEREVER YOU'D DRIVE A NAIL! 
faster .. better.. cheaper... 


Whether you're installing insulation . . . re-upholstering a chair . . . repairing a screen . . . covering a 
cornice . . . securing an antenna wire — there's no faster, easier or more efficient way to get the job 
done than with a one-hand operated Arrow automatic staple gun. 


Arrow Staple Guns come in a variety of models, 
At all leading Hardware, Home Center & Discount Department Stores Everywhere. 


ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, М. J. 07662 
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"Say, Smokey—" 
[Continued] 


check the transmission, and they all say 
everything is in order. Other than that, the 
car is extremely reliable and has given the 
family many years of faithful service. 
Mark Boehme, South Orange, N.J. 


Most likely problem is that the bell hous- 
ing is not aligned to the crankshaft. Slide 
the transmission back and have the bell 
housing checked for alignment, If it's not 
out, check the pilot bearing. If it's okay, 
pull the transmission down and you'll find 
either too much end play in the top main- 
shaft, or the synchromesh worn out on 
the front side. 


Alternate car engine? 


Whatever happened to the compound en- 
gine (free-piston engine—gas turbine) 
concept researched by GM and Ford in the 
1950's? According to reports published in 
SAE Journal and SAE Transactions be- 
tween 1956 and 1957, this idea seemed to 
have considerable potential as an auto- 
motive power plant. All information that | 
have seen concerning the GM “Hyprex’’ 
and the Ford "Type 519" was quite opti- 
mistic in tone, yet both projects were ap- 
parently shelved. As far as | can see, the 
compound engine is inherently simpler, 
smoother, and more versatile than the 
turbocharged variety. Units of 1000 hp 
and up have been successfully used in 
Ships, locomotives, and central power 
stations and have established records for 
reliability and maximum fuel economy. 

1 would appreciate any comments you 
may have on this type of power plant and 
why it was dropped by Detroit. 

David J. Saunders Ill, Houlton, Me. 


It's doubtful that either Ford or GM would 
authorize me to speak for them. So all | 
can do is give my opinion. In all aspects 
that are considered desirable, necessary, 
economically effective, and ecologically 
permissive, it flunked badly on the bottom 
line. Seems that if it has a future it would 
be in very special applications, such as 
very high hp, stationary, high altitude, 
running 24 hours a day, and close to en- 
ergy that can be used in its initial form. 


Shifting and swaying 
| have owned a 1973 International 1110 
pickup since it was new. It's always had 
the same problem: front-end and side 
sway and shifting in a heavy wind on an 
uneven road. | have installed a steering 
stabilizer and it has helped some, but | 
must continually saw the wheel back and 
forth to keep it going in a straight line. 
The steering is standard and | have it 
tightened at periodic intervals as well as 
keeping the front end aligned. Is it possi- 
bleto remedy the problem with sway bars 
at a moderate price? Or is this just some- 
thing that is an inherent evil with leaf- 
spring front ends? My local dealer has 
never been of any help. 
Martin C. Hill 
Aberdeen, Wash. 


When we found out how bad it was, we 


stopped selling that particular model. 

The whole front axle moves around. 
Spring shackles and frame mounts, the 
frame itself and the steering-gear frame 
attachment are not rigid enough. The big- 
gerthe tires and springs, the worse it gets. 
Stiffen the frame and shackles and it will 
settle down. I'm not saying a straight front 
axle is no good, because older models 
were fine. The 1010 model with indepen- 
dent suspension is stiffer and doesn't 
have this problem. 

If you fix it, you'll have to custom-engi- 
neer the component stability into it. 


Spark-plug replacements? 


My question is about "fire injectors.” 
These spark-plug replacements are adver- 
tised in J. C. Whitney and are supposed to 
get more horsepower and better gas mile- 
age and never need replacing. Are they on 
the level? 
Larry Dockall 
Rockdale, Tex. 


Never seen 'em in a mileage contest, nev- 
er seen ‘em in a race car. | tried them and 
nothing happened. That's all I know about 
them. 


A timing question 


| have a 1974 Dodge Colt with a 1600-cc 
engine. It runs like a top and | do my own 
tuneups. But one thing has me puzzled. 
The service manual says to set timing at 
TDC at 850 rpm. But I've found that the 
greater the advance (BTDC), the faster the 
engine idles. And the higher the vacuum. 
My mileage also is better with timing ad- 
vanced, so I've been leaving it about five 
degrees BTDC. Does that hurt anything, 
and why does the book say TDC when the 
engine operates better advanced? 

Phil Hjemboe, Mt. Vernon, la. 


It's fuel-related. The type you use burns 
slower, needs more spark lead. If your 
driving habits, terrain, and load are such 
that you can drive without detonation, 
you won't harm the engine. However, in 
reference to emissions, timing is critical. 


A honing question 


In the October 1978 issue of your maga- 
zine, in an article regarding the cylinder- 
leakage tester, you mention that Pontiac 
bolts on a simulated head first, and then 
hones the cylinders. Which engine do 
they do this to? 

C.W. Moore, Dallas, Tex. 


The four-cylinder model. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—fam- 
ily cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say, Smokey—," Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 
Questions cannot be answered by mail. 


Long lines at service stations are back . A. fi Bs is Ene oas E CRUNON 


crunch. You can take 


a way ой. You can beat the gas 
Tre nies. 
you can do just 


‚ brew your own ra for as little as 43¢ 
as com and sugar beets—and n mM NS ling, spoiled fruits and vegetables 
з iul 
from your local supermarkets—in your still! e " 
To our со ror Bro: Browns ALL-AMERICAN SUPPLY CO. INC, 
Mecho! Motor. tf ost, PS Satisfaction 
supon ang Р.О. Box 235 Guaranteed 


amount Key Florida 33149 
Teo $35.90 or $49.95. Н уои Yes! to beat the gas crunch and become more energy self sufficient. 
Please send me (check one) O 1 copy at $19.95 
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, step-by-step guide will show you how to bui M own still for dnd. 
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С. Price includes all shipping O 2 copies at $35.90 
or CARD #, and ATE апа handling charges. О З copies at $49.95 PLEASE PRINT 
users, on separate piece of r include card #, Exp. date 
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The Bear Paw® Its a real beauty. 

With Pivot/Post Lockbar of Schrade + Steel? that 
makes this Lockback completely rust resistant and insures 
rigid durable construction. 

Its one you wont want to lose. 

That's why, like the entire Uncle Henry line, each 
knife is serialized, and guaranteed against loss for one 
year from date of warranty registration. 

The Uncle Henry Bear Paw. The Ultimate Lockback. 
The Ultimate Guarantee 

To find out more about the entire line, all made in 
the USA, send for your free Old Timer * Almanac 


Established 1904 Ellenville, М Y 12428. 


SEPTEMBER 1979 


. . . from crippling fuel prices 
and shortages! Your family can 
stay warm and comfortable all 
winter long with a Riteway 
wood heater or one of our multi- 
fuel furnaces or boilers (they 
burn wood, coal, gas or oil in 
the same unit and change auto- 
matically from one fuel to 
another!). 


We heat homes — not rooms. 
You get 40 years of energy 
technology for a price that won't 
burn a hole in your pocket! 


RITEWAY MFG. CO., 
DEPT. Q, P. O. BOX 153, 


HARRISONBURG, VA 22801 
(703) 434-7090 


BUILT TO KEEP AMERICA WARM 
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Mid-season 


maintenance 
for your outboard motor 


Most boat owners give their craft a 
thorough going-over at the start of 
each boating season, but what many 
don’t realize is that an outboard motor 
should be checked in mid-season as 
well (or after every 50 hours of use if 
you live in a year-round boating 
clime). The Johnson Outboards Ser- 
vice Department suggests these tips 
as a checklist for do-it-yourselfers: 

1. Clean and regap spark plugs (or 
replace them if necessary), following 
manufacturers’ specs for heat range, 
reach, and type. Don’t reinstall high- 
tension leads until you are ready to 
test the motor. 

2. Drain and flush gearcase, and in- 
spect for water or metal chips in used 
lube—a possible indication of seal 
damage. Refill to correct level with 
recommended lubricant. 

3. Detach the propeller. Check for 
pitch and possible shaft-seal damage 
(often caused by monofilament fishing 
line). Clean and oil the shaft with 
anti-corrosion lubricant. 

4. Lubricate all grease fittings with 
the recommended lubricant. 

5. Do the same for all carburetor 
and magneto linkages. 

6. Using your service manual as a 
guide, check carb and ignition syn- 
chronization. 

7. Remove and clean the fuel filter 
bowl; replace the filter-bowl gasket. 

8. Adjust tension on magneto and 
generator belt drives (М to % inch of 
play is usually sufficient), applying 
light pressure near center of the belt. 

9. Clean battery terminals and coat 
the outside with anti-corrosion lubri- 
cant (petroleum jelly will do). 

10. Check for binding or wear in the 
remote-control box, wiring harness, 
and cables. Tighten fittings. If your 
motor has an ignition cut-off switch, a 
worn lanyard may need replacing. 

11. Check the condition of steering 
controls. Engine connection should be 
secured and the mechanical steering 
lubed. 

12. Start the engine and check the 
thermostat and water pump (many "79 
models are equipped with an over- 
board drain indicator to show pump 
operation). ч 

13. Check carburetor adjustment 
while the engine is running. 

14. Finally, inspect the fuel lines 
for binding or cracking.—Kathleen 
Murphy Lord 


Use it anytime, anywhere, The Truth Machine 
is a new generation voice stress analyzer that 
flawlessly pinpoints deception. It is so small, 
lightweight and portable that it easily fits into 
a desk drawer or briefcase. You can use it 
with total discretion, because unlike the old- 
fashioned polygraph it doesn't need wires con- 
necting it to the body. . . so there is no way 
anyone can know they are being monitored. 


TODAY YOU NEED A TRUTH MACHINE 
You succeed by knowing the answers. By 
making the right decisions. To make the right 
decision you need the facts. . . you must know 
the whole truth. But unfortunately, almost 
everyone you deal with has à motive to prac- 
tice at least some deception. Unless you're a 
mind reader you never know whether or not 
you're getting a straight answer when you ask; 
* Is this your lowest price. .. your 
best offer? 
* Have you mailed that check to me yet? 
* Can you deliver my order on time? 
* Have you told me everything | need 
to know? 
* Can | depend on you? 
* Are these figures correct? 
* Are you confident about this 
investment? 
* Will they settle out of court? 
When you ask a direct question you deserve 
a straight answer. And that's the beauty of the 
Truth Machine; it will give you a straight an- 
swer. . . even if someone else doesn't. It's your 
best possible defense against doubt, risk and 
deception! 


YES, IT'S ETHICAL! 

It's simply a fast, efficient way to verify the 
truth and protect yourself against dishonesty. 
And after all, which is immoral - for a person 
to be deceitful or to have their dishonesty 
uncovered? There is nothing unethical about 
uncovering deceit and deception. In fact, you 
can usually prevent dishonesty, simply by let- 
ting everyone know that you own the Truth 
Machine. It's a powerful deterrent for anyone 
who is tempted to mislead you or tell you less 
than the truth! 


IT'S AMAZINGLY SIMPLE! 

Like many technological discoveries, voice 
stress analyzers grew out of military research 
during the Vietnam war. Army intelligence 
needed something better than the standard 
polygraph to interrogate prisoners. A simple 
method that could be used without the sub- 
ject's knowledge. The voice stress analyzer was 
the result! 

The principle is remarkably simple. Scientists 
already knew lying produced unconscious and 
uncontrollable stress that could be recorded 
by a polygraph. Researchers soon discovered 
that this stress also affected the muscles con- 
trolling the vocal cords, and caused an inaud- 


ible “‘microtremor” in the voice. All that was 
needed was a device sensitive enough to pick 
up and record these inaudible vibrations. And 
that was a relatively easy accomplishment con- 
sidering the state of modern electronic tech- 
nology. 

BUSINESSMEN BECOME MIND READERS 

In addition to police and intelligence agen- 
cies, many of the "Fortune 500" corporations 
have quietly been using voice stress analyzers 
for several years, Large industrial and retail 
companies use it to control employee theft 
and screen job applicants, And dozens of large 
insurance companies have been using voice 
stress analyzers to uncover false claims. They 
simply tape an interview with anyone filing а 
suspicious claim, then playback the recording 
and monitor it with a voice stress analyzer. 

In the past only the largest, most profitable 
companies felt they could justify spending 
$1500 to $5000 to purchase a voice stress 
analyzer. However, like everything else in the 
electronics field, these high prices reflect the 
heritage of a prototype, and not the quality of 
a reliable voice stress analyzer, 

The new cost-saving, solid state, micro-chip 
technology has made voice stress analyzers af- 
fordable. Today, for only $149.00 you can 
have a compact unit that is far more sensitive 
than the top-secret units originally used by the 
military! There is no better way to get at the 
truth. . . and remove the risk and uncertainty 
from those important decisions that face you 
every day! 


AND IT'S ENTERTAINING! 

Because it can pick up and analyze any aud- 
ible statement, use of the Truth Machine is 
limited only by your imagination. Seeing the 
meter go wild when politicians and celebrities 
give their 'candid' views during television press 
conferences and talk shows can provide you 
with hours of amusement. And while no evi- 
dence uncovered by any type of lie detector 
can be used in court, you can gain personal 
satisfaction by finding the truth behind many 
intriguing and controversial subjects. Use the 
Truth Machine to evaluate the candor of Rich- 
ard Nixon, Patty Hearst or James Earl Ray. 
You may be surprised! 


EASY TO OPERATE! 

Unlike the polygraph, there are no sophisti- 
cated operating techniques to learn. You can 
easily master the Truth Machine after only one 
weekend of practice. You simply turn it on 
and adjust the sensitivity calibrator knob for 
average stress in the speaker's voice. Then sit 
back and watch the meter. When the needle 
moves into the stress area, you know you're 
hearing less than the truth. And it's versatile. 
You can pick up the speaker's voice with the 
Truth Machine's sensitive, built-in microphone. 
Or use the special sensor that connects it to 


THE ULTIMATE 


| TRUTH 
MACHINE 


It gives you a straight answer 
even if someone else doesn't! 


your telephone. You can even tape a conversa- 
tion with any standard tape recorder. . and an- 
alyze it at your convenience by attaching the 
special output jack and playing back the tape! 
DEPENDABLE QUALITY 

The Truth Machine from Microtronics is the 
ultimate voice stress analyzer. It features solid 
state electronics and is manufactured to the 
highest technological standards. Even its tough 
shatterproof case was designed to withstand 
the roughest handling. The Truth Machine is 
designed and built to guarantee you years of 
dependable use. It should never need servicing. 
But if anything ever does go wrong, Micro- 
tronics will repair it free of charge through 
their service-by-mail center and return it to 
you in a matter of days. 


USE IT RISK FREE! 

We would like you to use the Truth Machine 
without obligation for 30 days. Experience its 
advantages. Take it to the office and enjoy sur- 
prising people with your infallible new ‘insight’ 
Use it at home for entertainment and add a 
whole new dimension to your television view- 
ing pleasure. If you don't agree that being free 
of doubt makes it possible for you to really re- 
lax and enjoy life more. . simply return it with- 
in 30 days for a prompt, courteous refund. 


THE 
TRUTH MACHINE” 


SIMPLY TURN IT ON 
AND IF ANYONE EVER TELLS YOU 
LESS THAN THE TRUTH. . YOU'LL KNOW! 


ONLY $149 


CREDIT CARD ORDERS 
Toll free service 1-800-331-1000 


juam инна mm tia tnos mm mm کے کے کے سے کے‎ i 
H Please send me a Microtronics "Truth 
| Machine’ for only $149.00! | must agree 
| that | can't afford to be without it, or | 
H can return it anytime within 30 days for 
H a full, prompt and courteous refund. 

H О Enclosed is my check or money order for 
{$149.00 

| © Charge my O Diners Club, O VISA/Bank- 
1 Americard or O Master Charge bank no. 
H (4 digit number above name) 

i 

i 

1 

Ц 

1 

1 

1 

1 

1 

1 

1 

1 


Credit card no.. 


Exp, date__ 


Signature. 
Name 
Address. 


City. State, Zip. 

(PA residents please add 6% sales tax) H 

| TELESTAR, INC. Dept. PS 979 { 
! 200 S Front St, Wormleysburg PA 17043 

------ DEALER INQUIRIES INVITED ===" 


This Helper Goes 'Round 
The Corner To Get To Work 


When you've got to go 'round an obstacle in 


order to get to the job, reach for this bent nose 


helper 
matched, 


Long, fine pointed nose. Precision 
serrated jaws. Drop forged of high 


grade steel with full polished, high luster finish. 
Blue dipped plastic cushion grips optional. All of 
the painstaking attention to details you expect— 
and get—in tools by CHANNELLOCK. 
CHANNELLOCK, INC., • Meadville, Pa. 16335 


Send For Our Free Catalog 


[CHAN NEL LOCK | 


No. 386 Curved Long Nose Plier 


CETERA TSG Hardened Steel. For filing, 
drilling, milling, carving, routing any metal or wood. Cutting edges from 
shanks 1. Brand new in air-tight G.I. packs. 
32-Tool Set, 61. cost $275.00 пом. .$21.00 
14-Tool Set, G.. cost $114.00 пом. . $15.00 
Save Even More, Both Sets now. . . .$31.00 

Two $31 Sets (Limited Time) $49.00 

SG, FOR VISA/MASTER CHARGE PURCHASES CALL 
xw] NOW TOLL FREE: мати, ASK FOR 
СА. RES: CALL 800-852-7777 

РНЕ TIT, U.S. SURPLUS CENTER, Dept. 501 
Texas orders add 5 tax, Exportonders 200 $1. 715 Camden, San Antonio, Texas 78215 


Assemble our unique Mini- 
Dozer Tractor Kit. Buy fac- 
A tory-direct, Catalog of Kit 
y? construction and uses — $.50 
ar ^ "Build.it.yourself" Plans — $7.00 
(refunded on any purchase!) 
STRUCK KIT, Dept. PS99 Cedarburg, WI 53012 
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BASEMENT TOILET 


Flushes up to existing sewer or septic 
tank by powerful, self-contained pump 
operated by normal water pressure. No Bi 
digging up floors. Clog resistant, easily 
installed. Make basement into game 
room, den, apartment with private bath. 
Write for free literature, Dealer inquiries invited. 

DOSS MFG. Dept J-26, Box 10947, Houston, Texas 77018 


PORTABLE ELECTRIC POWER 

8 Build your own 110-Volt Electric 
Plant from used parts. Will oper- 

ate lights, power tools, heating 

units, brush-type elect. motors, 


plus charge batteries and arc 
weld. Ideal for boats, campers. 
shops. Plans $9.95 


and portable 
check or M.O. CHAPALA CO, 
1020 E. Irvine, Dept.p, Tustin, Calif, 92680 


Midair collisions 


ports in the New York City area. 

The FAA estimates that commer- 
cial versions of DABS transponders 
will cost about $12,000 for airliners 
and $1000 for general aviation planes. 
With an active-BCAS sensor added, 
the cost might be $16,000 to $18,000 
for jets and $3000 for small planes. Of 
course, the ATARS computers and the 
ground-based components of DABS 
will comprise the largest expense. The 
FAA has no idea what that will cost. 


Will flying be safer? 


Just how effective either BCAS or 
ATARS will be ultimately depends on 
two things: First, the number of 
planes that carry at least an altitude 
transponder. And second, the degree 
of trust pilots place in the systems. 

Of the nation's 185,000 non-airline 
planes only 25,000 have altitude en- 
coders; 100,000 have conventional 
transponders, and the remainder 
have no transponders at all. Either 
BCAS or DABS transponders would 
certainly protect our 2500 airliners 
from each other, but they wouldn't 
protect them from small planes that 
couldn't broadcast their altitude. How 
many Cessnas will eventually have 
altitude transponders nobody knows. 
The FAA's Vince Lasewicz says, "The 
Sunday flier has already hocked ev- 
erything he has to buy a plane; he just 
can't afford more instruments." 

The second, human, factor is also 
crucial. For months after the San Di- 
ego crash, investigators from the Na- 
tional Transportation Safety Board 
sorted through voluminous data to 
find the cause. Finally, they handed 
down a verdict of shared culpability: 
The "probable cause" of the accident, 
they said, was improper action on the 
part of the Pacific Southwest crew. 
But the failure of air-traffic control- 
lers to follow procedures "contrib- 
uted" to the accident. 

Would a collision-avoidance system 
have averted the crash? Or would the 
pilot of the 727 have turned off his 
warning beeper as soon as he saw the 
Cessna? As one FAA official con- 
fessed, "When they acknowledge that 
they see each other, what else can you 
do? There's no system that's going to 
prevent human error." 

Clearly, the instruments can only 
advise the pilot. They can't wrestle 
the control yoke out of his hands. Con- 
cludes the FAA's Lupinetti, "No one 
box will give complete protection. 
There's no single answer." йз] 


FOR FURTHER READING 

“Special Report: Collision Avoidance,” /CAO Bulletin 
(official magazine of international civil aviation), March 
1979 (entire issue). 


Twist punches 


Recycle a throwaway scrap of iron 
pipe into a handy twist punch for cut- 
ting paper, cloth, leather, or felt. Just 
square the ends of the pipe; bevel one 
end on a lathe (or by grinding or fil- 
ing); and remove any unevenness on 
the inside to produce a sharp cutting 
edge (at top and in sketch, right). To 
get a somewhat larger diameter for 
cutting, bevel both the inside and out- 
side of the pipe (sketch, left).—Walter 
E. Burton 
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Grid plant hanger 


You сап hang plants from a suspended 
ceiling if the panels lie in an exposed 
grid of T-bars. Here's how: With a М- 
inch coupling, attach a 14-inch eye bolt 
to a standard T-bar clip; hang an S- 
hook from the eye bolt. To obscure the 
upper hardware, insert the device 
through the bottom half of a plastic 
drinking cup. The hanger attaches to 
a grid ceiling without marring or 
cracking the fragile lay-in panels— 
and parts for it cost less than a dollar. 
It serves as a good support for mobiles 
or wind chimes, as well as for plants.— 
Richard Braithwaite 


Unique antenna for your 
apartment, attic, or rooftop. 
"A 


esa ЭО 


TV ANTENNA 


mini-size Electronic Antenna 


Floor to ceiling pole model for 
apartments. (Plant hangers op- 
tional.) 


Attic or gara, 
Ideal Tor hori 


PATENT PENDING 


Housing contains exclusive 
— electronic circuit board that 


lets antenna work similar to 
one twice its size. 


-.. SO easy to put up, yourself! 


First new antenna idea in years, for apartments, city and suburban homes. Helps 
eliminate "ghosting" and improves reception on TV Channels 2-69. 

Designed to replace and outperform TV "rabbit ears"; sized to fit and work 
inside apartments, attics, garages or outside on roof. Installs quickly, easily with 
simple household tools. Five models for all reception conditions. 

Two models with built-in rotor that turns antenna 360° to align antenna with 
stations in different directions for best reception. 

Get this remarkable, compact answer to your TV reception problems, and 
enjoy your favorite TV programs more than ever. 


Winegard, famous for excellence in electronics, has long 
been the leader in outdoor TV antennas. TV service 
dealers have different Winegard models for every installa- 
tion need or problem. Winegard antennas work better 
longer, because they are built to last. Anodized aluminum 
construction to resist weather. 

Wherever you live, a Winegard TV antenna works to give you 
the best possible reception on all available channels. 
Call your Winegard service dealer today! 


WV MIMERARES 

TELEVISION SYSTEMS 

( The WINEGARD Company, 3000 Kirkwood St., Burlington, lowa 52601 
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CENTRAL 
WOOD HEAT 


Now, combine the economy of wood 
heating with central-heating conven- 

ience. The Woodmaster Supplemental 
Furnace easily ties in with your pres- 
ent oil, gas or electric furnace 
*« ho extra ductwork 

needed. Beat fuel short- 
ages and high costs. 
Mail the coupon 
today. 


FURNACE 


WOODMASTER: 
SUPPLEMENTAL. 
FURNACE UNIT 


Imaster. 


SUPPLEMENTAL FURNACE 


=> SUBURBAN l 


P.O. Box 399, Dayton, TN 37321 
| Please send me complete information on 


the Woodmaster Supplemental Furnace. 


Learn to make it 
yourself! 


With our complete instructions— 
and without engine adjustments— 
make your own gasohol and enjoy 
the benefits. Such as increased gaso- 
line octane. Increased supply. Cleaner 
buming. And better economy for many 
engines. No patent required. No ef- 
fect on your warranty. 

It's even possible to make a 100% 
change-over to alcohol. 

Our materials explain it all for 
$8.95 this time only. Why so cheap? 
Frankly, we're sure many people will 
want this proven technology. Gasohol 
is now widely used abroad. 

Use the coupon today. It could 
prove to be a very wise investment— 
that could pay every time you drive. 


To: T.R. Associates 

PO. Box 37224 Washington DC. 20013 

Rush me complete materials on making 
gasohol. Enclosed is my check O MO O 
for $8.95, 


Name 


Address 
City 
State. Zip 


Litle saw 
and sander 


Fast, accurate, and safer for working in 
tight with small parts, Jarmac’s miniature 


If happiness for you is making small 
models, toys, miniatures, and such, 
take a look at two new miniature 
power tools: a four-inch tilting- 
arbor circular saw and a four-inch 
disc sander recently introduced by 
Jarmac. Unlike more powerful and 
larger shop machines, these tools will 
not handle standard sizes of wood. But 
they can do a beautiful, precise job, 
and a much safer one, on light stock 
and small parts. Both have 5000-rpm, 
1/15-hp motors and, although they 
can knick your fingers and deserve 
the respect due any power tool, they do 
permit working in very close. 

The sander (below) has a heavy 
cast-iron base and uses self-adhering 
abrasive discs. An adjustable guide 
allows you to sand perfect miters and 
angles. 

Both ripping and cross cuts are easy 


table saw (above) and disc sander (below) 
are just right for models and toys. 


on the saw, but it’s worth noting that 
on the saw I tested, I couldn’t use the 
guard on rip cuts because the guard 
support didn’t align with the blade 
and act as a splitter. The depth of cut 
is limited to about % in. because the 
blade is mounted directly on the motor 
shaft. You set cutting depth with a 
knurled screw. The tilt adjustment re- 
quires a bit of hand jockeying after 
loosening the lock screw. 

Both machines should be winners 
with apartment dwellers since they’re 
easily stowed in a closet, set up any- 
where, and make less noise than most 
kitchen appliances. If small, accurate 
work is your forte, these machines are 
for you. Price of the saw: $89.50; sand- 
er: $59.50. Add $2.50 and $2, respec- 
tively, for mail orders. Jarmac, Box 
2785, Springfield, Ill. 62708.—E. F. 
Lindsley 
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GARAGE BUY DIRECT 
JEU “ш OPENER me 
} * RADIO CONTROLLED from cor trontmitter or wall 
switch € SAFETY night and doy yeor "round е SE- 
CURITY door locks tight when closed € CONVENIENCE 
in car control ony weather © LIGHTING garage lights 
automatically € VERSATILE fits ell lifting type. wood, 
metol or fiberglass doors sectional and l-piece € EASY 
HOME INSTALLATION in just 2-3 hours € SAVE up to 
50% direct factory purchase and РР or UPS home delivery 
© GUARANTEED one veor ® FRFE brochure 


HELPMATE Equipment Со. P5979, Baroda, MI 49101 


Order Eyeglasses 
by Mail a and Save. 


(or your present lenses 

duplicated) by mail and 

at big savings. As low as 

$14.95 — frames, lenses, 

and case! Satisfaction 

guaranteed. Write for 
free catal 


All lenses, all t 
“prism Optical, inc., Dept. P599 
10992 N.W. 7th Ave., Н. Miami, FL 33168 


YOURSELF 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


3220 


finciudina movement 


. Factor) direct 
Prices 
* Heirloom quality 
* Solid 3/," hard: 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 
* Easy to assemble, 
parts pre-cut 
* Solid brass West 
German chiming 
movements 
* Money back 
guarantee 
* Prompt shipment 
MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 


Write for FREE 
color catalog 


EMPEROR’ 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS. 
Dept. 130 Emperor Industrial Park 
Fairhope, Alabama 36532 


THE ULTIMATE IN 
POLICE SCANNER 
RADIOS 


The Touch ўка 


SPARKY'S PRICE 
$199" 
Regency expertise in space age computer technology now 
brings the versatility of a totally synthesized scanner within 
anyones reach. By merely touching the pressure pads, you 
receive any one of 15.757 frequencies in the public ser 
тсе and amateur bands. You can search through entire bands 
an active frequency. You can continue to search or stop 
land store the new frequency which will be automatically dis 
played in the LED digital readout. The display will also inform 
QU of, Power Failures, All Channel Lockouls. Programming 
trors and Scan Delay Function Status. The K100 covers 3010 
50 mhz. 144 10 174 mhz and 44010 512 mhz Use your Master- 
charge, VISA card for faster service Personal checks are 
hel bank clearance. Price does not include shipping 
arges. K100 has 10 Channels and a 1 Yt factory warranty 
Order your Toll Free dial 1-800-255-6369 or write to us at 


SPARKY'S Home Electronic Center | 
11489A Oak Park Mall, Overland Park. KS 66214 
Send $2** for our Electronic Products Catalog ] 


Fas CLOCK PARTS 


1000's hard to find parts for antique and modern 
clocks. New Movements • Tools • Supplies. 


Send for illustrated 
O Over 200 pages. Price $4. 
К. CLOCK REPAIR CENTER 


PS 220-17 Jamaica Avenue. Queens Village, New York 11428 


Fuel-Thrifty A 


It only takes 
$2535 to become 
an exclusive MAX 
All Terrain 
Vehicle Dealer* 


And that includes your vehicle 
delivered to you Freight Free! 
Bet the Facts on the Fuel-Thrifty 
MAX ATV, write МАХ, 60 Depot St., 
Buffalo, М.Ү. 14206 © (716) 855-2226 


The 


Air Coll Construction 


Lightweight...Sensual...Adjusts to your comfort. The Alr 
Bed offers a revolutionary sleeping experience. Gently, 
but firmly supports you with 100% air. Features air coil 
construction with multiple controlled air chambers that 
hold your body evenly and independent! 

Turns any room into a guest room. 
bed for holiday and vacation visitor: 

Take The Alr Bed camping, In yo: 
your summer home; sunbathe and flo: 

Available in twin, double, queen and king si 
in minutes with most air pumps or cannister vacuum. 

igh-power air pump avaliable -optional of sturdy 
EH y vinyl, cleans with soap and water. Repair к 

apter included, 
mislead by imitations. Insist on the original, 
red velveteen Thi 10-d: T! IH not 
satisfied, return it within 10 
CREDITCARDORDERS 800-62. 
CALLTOLLFREE 
OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK 
Maple Lane, Bensenville, Illinois 60106 


d sree ` 
Velveteen 


Stores Easily on Shelf 


Please send me the following AIR prone 

Twin Size (item 2339) $49.95 

Double Size 

Queen Size 

O King Size (Item 2374) 

Add $4.95 per bed for shippii and Insurance. 
C) AC Air Pump (Item 0004) 

Pump-12 volts-(Item 0005) "Sos. 


Cont Marketing, inc. 
790 Maple La ане с 1L 60106 
^ € CMI 1979242 
— P— — 
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EDMUND 
SCIENTIFIC 
CATALOG 


EXPLORE WITH US! 
Over 4,000 exciting products in our FREE 160 
page color catalog . . . Astronomy • Biofeed- 
5 • t одар шты * Diffraction 
ratings * Fiber ics © Health e Lab Equi 

ment е Lasers • Lenses e M: flere 


ES 
А \ 


SCIENCE кин!!! 


Scopes * Motors * Treasure Hunting « Unique 

Lighting « Weather. апа much more... inthe 
WORLD OF SCIENCE! 

‘ EDMUND has a proud 38 year record of service 

to the, hobbyist, serious amateur and profes- 

sional! 


^  gpMUND MAKES 


RUSH ME YOUR FREE CATALOG! 


Name 

1 address 
| City 
State Zip 

1 Clip and Mail Coupon Today to: 


[ 
I 
І 
і 
| 
Edmund Scientific Co., Dept, N-18 і 
ЦЭ Edscorp Building, Barrington, N.J. 08007 


BS. © tamuna scenic co 1979 m" 


24 inch Band Saw cuts 
To center of 48 inches: 


* NON-POLLUTING * NO PEAFENING NOISE» 


Quiet 


" / 


5 
12 VOLT Chain Saw 


* Runs off battery in your car or truck. 

* Can cut a pickup load of wood. still leaves plenty 
of juice to start vehicle. 

* Famous super-tough Oregon bar & chain. 

* Approved for Highway Department use. 

* Sold and used around the world. 


24 inch 


Roller guides 
Upper & Lower 


lOSVO ON SQ33N*H39NVYVO 3Hl4 ON 


For Free Information, write: c 
Tensen Dept. 204. 1218 N.W. Glisan, Portland, OR 972092 
TOUGH, BUT NOT TOO HEAVY FOR LADIES» 


MAINTENANCE-FREE * INSTANT START 


Du-ers 24 inch Band saw gives the 
handyman the versatility of an industrial 
tool at a price he can afford. Du-er tools 
are fabricated of Heavy gauge steel. 30 
years experience has developed new 
engineering features in our full line at 
Popular pric B. Factory. 


INSULATE WINDOWS 

WITH SPACE AGE LINER 

SILVER LINING 
RA 


0 
TOOLS 

24 inch Band Saw . . 199.95 
12 inch Band Saw . 149.95 
10 x 36" Lathe — Ball/B. ... 89.95 
3 inch Belt Sander — Ball/B. 24.95 
4 inch Belt Sander — Ball/B 39.95 
8 inch Tilting Arbor Saw .... 99.95 
10 inch Disc Sander . 69.95 
1 inch Strip Sander 69.95 
luxe Stand for all Tools .. 39.98 | 
You can order direct from factory where 
there is no dealer * Free information. 

DU-ER TOOLS 

5448 Edina Industrial Blvd., 

Minneapolis, Minn. 55435 


1024 S. HARBOR CITY BLVD. 
Р:0. BOX 1434 EG 
FLORIDA 32935. 
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Gut Fuel Bills 


HEARTH-AID 9 


No. 1 Selling Automatic 
Fireplace Heat 
Exchanger 


М enmt 

Stainless Steel, electrically 
powered. No tools for Instal- 
lation. Can be used with 
existing doors. 

Increases Heat Output 500% 


HEARTH-AID® Il 


COOL AIR 


important 
features as 
Hearth-Aid € 
with the 
elegance and 
value of 
distinctively 
designed glass doors. 
Ultimate in fireplace efficiency 


№ e 
PIGGYBACK 


Electrically powered 
heat circulator. 
Operates automat- 
ically. Works on 
any size flue. 
Eliminates heat 
stratification. 
No Tools for 
Installation. 


For free literature write or call: 
Thermalite Dept. PS , P. O. Box 658 
Brentwood, Tn. 37027 
Phone: (615) 395-4353 


SECRETS ENTRUSTED 
TO A FEW 


TH are some things that can 
not be generally told—things you 
ought to know. Great truths are dan- 
gerous to some—but factors for per- 
sonal power and accomplisbment in 
the hands of those who understánd 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture's laws—their amazing discoveries 
of tbe bidden processes of man's mind, 
and the mastery of life's problems. 
Once shrouded in mystery to avoid 
their destruction by mass fear and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 


women who privately use them in their | 


homes today. 
THIS BOOK FREE 


The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. They now invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, “The Mastery of Life.” Within its 


pages may lie a new life of opportunity for - 


you. Address: Scribe V.Y.D. 


92 ROSICRUCIANS 
(AMORC) 
San Jose California 95191 U.S.A. 


ru" SEND THIS COUPON ны 


Scribe V.Y.D.. l 
The ROSICRU! О! 
і |CRUCIANS (AMORC) 
San Jose, California 95191 U.S.A. 
Please send me the free book, Tbe Maii 
| Life, which explains how I may learn to 
П faculties and powers of mind. 
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| Achievement...Prevents 


New Chemical Science 


and removes oxidation... 
Even restores original 
luster to used models! 


| Revolutionizes car-finish protection and keeps your car 
| showroom bright for years — You'll never have to put wax on it again! 


dealers for $100 to $200. Now do it yourself 
in less than an hour for only $29.95! The 
original GloSeal* with Polyglass! (Offered 
by direct order only, not available in any 
store, 16 oz. bottle, enough for 2-3 average- 
sized cars.) 
| The elements vs. your once beautiful car... 
You've probably experienced it. Your trea- 
sured, shiny new automobile gradually fades 
and dulls. Oxidation sets in and the once bril- 
liant, glossy finish turns chalky and washed 
out. Even hours of waxing and buffing can't 
recapture that new car look... Until this new 
chemical science discover: 
Never put wax on your car again...GloSeal* 
| is not anything like a simple wax or polish. It 
| is actually a miracle polymer glass formula- 
tion serving as a powerful sealant and a beau- 
| tiful exterior finish. When applied to your 
car's finish and chrome its Electromolecular 
Action literally fuses it to the surface, lockin: 
| in a brilliant shine for years. GloSeal* wit 
| Polyglass actually changes the molecular 
| structure of your car's finish. It penetrates 
through the old wax and binds itself with the 
surface. 
| GloSeal* with Polyglass is impenetrable, 
non-porous and virtually impervious to dam- 
aging air pollutants, car- wash detergents, salt 
air and water, hot burning sun, cold winter 
winds, grease, wax, acids contained in eggs 
and shaving cream, ultraviolet rays and even 
fire damage. It also provides a brilliant, rich 
shine to your car's finish, keeping up the 
| appearance and the value of your expensive 
investment. 
Prevents oxidation from starting on new 
cars...and actually removes it from used 
models! GloSeal* is literally a Glass Shield 
that becomes part of your car's finish. Your 
new car's paint is guar- ; 
anteed not to oxidize... 
for up to 3 Years! Then 
GloSeal* it again for years 
more of protection. On 
used cars, GloSeal* will 
actually remove the sur- 
face oxidation, add gios, 
and stop normal oxidation 
for 1 year before you 
need to reapply. It is 
similar to covering your 
car with an impenetrable 
coat of polyurethane. 
Enamel spray paint can't 
even get гош the 
clear glass shield... . 
When this new profes- 
onal automate produci 
| is demonstrated to car 
| dealers, the "spray paint 
| test” is used. GloSeal* is 


| Available only as a service by new car 


GloSeai* with 
Polyglass. 
Already on 
thousands of 
vehicles. 


applied to a car's hood following the instruc- 
tions. Then enamel paint is sprayed directly 
on it, along with Mag ic Marker and other 
solvents. Then, to the observers' aston- 
ishment, all of these are wiped off the hood 
with a mere cloth. Nothing, not even dirt 
and dust can adhere to the surface! 


Important: 
Many other "polymer" car care products are 
ordinary silicone-based formulations, similar 
toa synthetic wax, as evidenced by their wax- 
like feel. GloSeal* with Polyglass isan entirely 
different product. It is far more advanced, 
glass-like, slicker, providing a better, "electro- 
molecular” adhesion. The result is a richer, 
deeper gloss than you have ever seen before, 
plus months of extra “Glass enclosed” protection! 


No rubbing, labor, or buffing equipment 
needed... GloSeal* goes on easily and 
quickly. You wipe it on, let dry, and then 
wipe it off. It takes only a few minutes — less 
than an hour, Between washes just wipe 
Jont car with a damp cloth to reactivate its 
rilliant dirt and dust-repelling shine. 

The incredible GloSeal* "Brilliance and 
Protection Guarantee"...If after using it, 
you are not pleased for any reason, return 
the unused portion within 2 weeks of receipt 
for a prompt refund of the entire purchase 
price. Further, if you apply and maintain 
according to the instructions and GloSeal* 
does not protect your new car for 3 years or 
your used car (90 days old or more) for 1 
year, we'll return your small investment on a 
prorated basis. (Note: GloSeal* is 10096 safe 
to use — it can be removed with mineral 
spirits). 

CALL TOLL FREE FOR INSTANT PRO- 
CESSING: 1-800-235-6945, or if busy 1- 
800-235-6951. Calif. res. please call 805- 
966-7187. Or send coupon: 

Promptly ship the following order. If not 100% satisfied I 
can return the unused portion within 2 weeks for a quick 
refund of purchase price (less shipping cost). Check One: 


O PGI - ship 1 bottle @ $29.95 and $2.00 shipping & 
handling, 

Save $5.00 per bottle on multiple bottle purchases 

O PGM - ship bottles $24.95 ea. and $2.00 


shipping & handling ea. 
ü oa or Money Order enclosed (CA res, add 6% sales 
tax). 
О Charge my credit card number below. 
О BankAmericard/Visa C] Master Charge 
(interbank No. 
American Express C] Diners Club C] Ca: 


Credit Card No. 
Exp. Date 


——r—1À 
Blanche 


Name 
Address 
City/State/Zip —— ———— ————— 
Starshine Group. 


924 Anacapa St, Dept.GS63,Santa Barbara, CA 93101 
* Trademark © Starshine Inc., 1979. 


T 
The 
clockbuilder's 
choice. 


SPORTSMAN 
FOLDING KNIFE 


Overall Length 7%" 
Closed 4” 


* Handmade custom 
features. 

* Surgical Steel 
Blade 


The Only C ons d 

ONE-MAN ом, 
| 

PORTABLE Made 


* Brass Bolsters and K-22 
Brass Lined 
* Beautifully Grained j 
Wood Handie Á 
* Safety Lock prevents & 
accidental closing. 2 / 
Black Belt Case Available / 
$1.50 each 

WESTBURY SALES CO. Box 434 

373 Maple Ave., Westbury, NY 11590 

DEPT HK-9-PS 


anak 
SAWMILL Of Its Kind In The World! 

„ уои need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 


Send for FREE BOOK! Just mail coupon below for 

“How To Saw Lumber” booklet and complete facts 

on the One-Man Sawmill. There is NO Obligation 

fn you, Do t TODAY: 
ICHINERY CO. 

3872 FIELD BUILDING 

| KANSAS CITY, MO 64111 

Please send all facts and details in 

your FREE BOOK “How To Saw 


back lock 


Send today for our New Free Catalog of the 
most magnificent heirloom quality antique 
reproduction clocks you can build. 


Your choice of Grandfather, Grandmother, wall, mantle, 
desk clocks and more. Available from plans or ready- 
to-assemble kits for all levels of skill. With solid 34" 


SAVE HUNDREDS OF DOLLARS 


back guarantee. FREE patio 
О Please send me your Free 32 page color Catalog. PORTA-MIX. INC.. Dept. E9 
1enciose $1.00 for postage and nandiíng. 1083 Bloomfield Ave.. West Caldwell, NJ 07006 


1 
1 
1 
! 
Lumber", 1 understand there is No © Name. 
Obligation and that No Salesman will V 
“== call on me. 1 Addr 
allows you to opera! 
ша = City/State 2 motors 4 thru T% horse ever from » m 
i ч ngle phase power sources. Rugged — heavy 
1 Address. "m H Mason & Sullivan Co. — patented unit built to give many years of 49 


a Dept 1314 sterile MAO2655 af | Hcltrturcurahed sues iphone SES a8 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla, 32751 


Is your fireplace 
draining heat from 
your house? 


Dramatically cut heating bills by 
half or more ... and guarantee 
your family’s comfort in a power 
outage or fuel shortage. 


Box 337, Lynchburg, Tenn. 37352 


Return your investment іп 172.10 3 years! 


THERMOGRATE Glass Door Fireplace Furnace 
inserts substantially reduce the loss of warm room 
air up your chimney, recapture the heat, and return it 
to your home in a continuous natural flow. Designed 
for high performance . . . they work well even without 
auxilliary blowers! 

New THERMOSHIELD Heat Amplifier Panel in- 
creases convective heat by 1596 to 20% over 
previous models. With an auxilliary blower, heat 
outputs up to 100,000 BTU per hour are possible . . . 
more than enough to heat a house! 


" 
In 
4 


| ons 
| 


деж 


ШШ ннн 


| 
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FIELD TESTER CAP 


This is a comfortable sportsman's billed 
ia Black mesh (air cooled) and adjust- 


ж U.L. Tested and Listed. x Welded construction. able to any size head, with an official 
* Stainless Steel heat exchanger tubes guaranteed Jack Daniel’s Field Tester” patch on 

against burnout . . . should ‘last a lifetime"! the front. Guaranteed to shade your eyes 
* 'Picture Window" glass doors stay cleaner, cooler. and start a lot of conversations. 
Installs easily. No construction needed. My, Lr da includes postage 
Performance & Satisfaction | Ali tor FREE soior | | | Send check, money order, or use Ameri- 


are Money-Back Guaranteed | brochure, performance data & 


can Express, Visa or Master Charge, 
how-lo-order: 


i Oude MEAG including all numbers and signature. 
Here’s how Th © P.O. Box 43021 Dept. 860-909 (Tennessee residents add 6% sales tax.) 
it works! ermOGRATE 2785n. Fairview, st. Paul, MN 55164 Fora color catalog full of old Tennessee items, 


© 1979 TEI, ST. PAUL, MN 55113. ALL RIGHTS RESERVED. send $1.00 to above address. 


Telephone Answering 
ecordin ystem 
pi 


пе calls 
Retail Price 
$279% 


and 


Eliminate those obscene tele 


Model 1400 is a low cost telephone answer and recording 

system featuring "Positive Call Control", which allows the user 

to rewind or fast lorward to any individual message on the tape. 

It features variable outgoing announcement length between 
to sec: 


1-800-255-6369 
Sparky's Home Electronic Center 
11489A, Oak Park Mall 


Overland Park, Kansas 66214 
Send $2% for our Electronic Products Catalog 


ЕВЕЕ ЖЫ START MAIL ORDER 
КОЕ HOME IMPORT BUSINESS 


I'll send you a free sample import to prove you can 
make big money in your own spare/full time business 
No investment in stock. World's most famous importer 
will quide you. Clip this ad, good for free sample and 
big Free Report — tells all! Offer limited to adults. 
Mail this ad today. THE MELLINGER CO., 6100 
Variel Ave., Dept. P2249, Woodland Hills, CA 91364. 


REPAIR HYDRAULIC JACKS 
Earn while you learn at home. Mil 
i Mons of jachs in gas and auto service 

stations, trucking fms, body shops, 

ers, actores and farms need serv 

icing.. most of which you can learn 


Хо герат. We show you HOW, Start 
spare time in your basement or ga 


! Tage. Big opportunity lor mechanics 
ACT NOW! wte tor older ivo PS9 
id эмп 


ret bonus of 
HYDRAULIC JACK REPAIR MANUAL CO., INC. 
G. P. O. BOX 3 • STATEN ISLAND, N. Y. 10314 


SANDING DISC KIT 


* Rated best of all drill-powered NN 
> 


strippers ` 


* Outlasts sandpaper 10 to 1%, 

* Never snags or tears 

* Easy to clean with wire brush 

® Snap-on fastener. No center —— 
screw to mar work surface 


NOW! Power strip off paint and varnish fast on 
flat surfaces of furniture, woodwork, metal, 
fiberglass — anything! Tough nylon-backed 
abrasive cloth discs. When clogged, just clean 
with wire brush and use again and again. Avail- 
able at your hardware and home center. If not, 
order by mail from Merit Abrasive Products, Inc., 
201 W. Manville St., Compton CA 90224. 

5" dia. PLK 5 Kit includes holder for 1/4” & 3/8" 
drill chucks and 3 discs, coarse, medium and 
fine, $5.29. Replacement discs 4 per pkg. $3.49. 
Add $1.00 for postage and handling. 


PS 


roofing repairs cost these days. 


from your leaky roof... 


match your roof. 


Waterproof with 


U.S. POLYCOAT, INC. , Р599 
| 2928 Malmo nt 


Gentlemen: Please rush me 


STOPS YOUR 
ROOF LEAK 
In Just 5 Minutes! 


It’s pouring rain and your warm, dry home is 
invaded by a slow drip, drip, drip of water leak- 
ing through your roof. You call your local 
roofer and are shocked to learn how much 


While you wait for the next rain to come, 
the wife is worried about the new sofa being 
ruined from the down pour of rain water... 


But, now at last, the new and truly revolu- 
tionary U.S. Polycoat Roof Coating! Imagine! 
A coating so efficient, so unique, that it water- 
proofs and protects your roof from rains or 
snow all year long. U.S. POLYCOAT can be 
brushed or rolled on over almost any surface 
and dries to a rubber sheet-like film in minutes 
—no heating—no mixing—use straight from 
the can. U.S. Polycoat adheres to asphalt 
shingles, rolled roofing, wood, brick, plywood, 
cement, tar, aluminum, metal, asbestos, insula- 
tion board and even urethane foam. U.S. Polycoat comes in seven colors to 


* Arlington Heights, Ill. 60005 
gallons of U.S. Polycoat. 


U.S. Polycoat protects driveways, sidewalls, patios, mobile homes and 
parking areas, too. But, if your roof is leaking send for U.S. Polycoat today. 
You'll have a worry-free waterproof roof that will last for years and years. 
.S. Polycoat before you insulate! 


U.S. POLYCOAT, INC., 2928 Malmo Drive • Arlington Heights, Ill. 60005 • (312) 364-5010 
MAIL TODAY 


O 1 Gal.-$13.95 0 2 Gal.-$26.40 O 5 Gal. Bucket-$63.50 Include $1.50 Per Gallon for 
Postage and Handling. Enclosed is O Check O Money Order for total of $. 1) Charge my 
order to: Г] VISA/BankAmericard Г] Master Charge Acct. No... Exp. Date _ 


Color: О Clear O Silver O Black 


O White 


О Green О Red О Brown 


One gallon covers approx. 50 to 100 square feet. Two gallons covers approx. 100 to 200 square feet. Five gallons cover 
approx. 250 to 500 square feet. Coverage depends on type of surface. 


Print Name 


Address 


STRETCH BOTTLES 
INTO PROFIT! 

This is the Funest, Easiest, most Unusual, 
most Profitable, least Over-head MONEY 
MAKER there is. LEASE or BUY our Bottie- 
Stretch Machines. Send $2.00 for Info-Pak 
or call (801) 277-5896. 

Stretch-A-Bottle 

3562 Eastcliff n. PS, 
SLC, Utah 84117 


AEREE HARDWOOD VENEERS 

& LUMBER CATALOG 

l 96 varieties world's rarest veneers and 

lumber at reasonable prices. Simplified 

veneering instructions plus ful! color 
[| wood selector included. ^ Send. 
coq CAE 

. "SAVE 25% Hurry! 


і 


l 1123 Bardstown Rd., Louisville, Ky. 40204 | 


City State Zip 
DEALER AND APPLICATORS INQUIRIES INVITED • (312) 364-5010 © 1979, U.S. Polycoat | 


PROJECT 
ЕКЕЕ 
CATALOG 


16 pages of hard-to-find bases, move- 
ments and working parts for all types 
of home shop projects not generally 
available to the home craftsman. Some 


items are semi exclusive. All are offered 
to help you design and develop useful 
articles of lasting value. 


W@DCR AFT 


Dept. PS99, 313 Montvale Ave. 
Woburn, Mass. 01801 
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Your home 
workshop 

can pay off 
BIG jr m 


Power Feed | 


Planer Molder Saw 


Three power tools in one — 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


30-Day FREE Trial! Aro acts 
NO OBLIGATION-NO SALESMAN WILL CALL 
RU COUPON ex um Mare co. 


Kansas City, Mo. 64111 
AGE OED & vt 


^| BELSAW POWER TOOLS @ 
920$ Field Bldg., Kansas City, Mo. 64111 


PLANER- MOLDER — SAW and 
details about 30-day trial offer. No 


n 
nu Please send me complete facts about 
LJ obligation, no salesman will call ] 


NAME 


М 
ADDRESS = , 
M 
city = س‎ # 
STATE. — —— —— Jl 


170 | POPULAR SCIENCE 


* PUBLICSALE * 


HEAVY DUTY 
SHOP TOOLS 


at Unbelievable 
Low Prices!! 
Includes FREE DELIVERY ! 
29 PC. DRILL BIT SET 


YOUR 
cosr 


$4900 


COMP. VALUE 
$42.50 


Specily '55 Г Shank: 
я з 
Specify ‘CO’ E teks 
неч" rere 64ths * Includes Heavy Metal 
index as Shown • Avallal er 14" Cut Down shaves 


HEAVY DUTY MACHINISTS VISE 


YOUR 
созт 


$3900 
COMR VALUE 

$119.00 N 

Ф 
Boca A rend Sn ies Gop 8 pan O° 
Line Pull for Long Spindle Li 
HEAVY DUTY 

1/2 H.P. BENCH GRINDER 


COMP. VALUE 
$129.00 


UR M ммм, 110 Volt, 3450 үү 
nci VEST Wn nd 


Precision Bi 

Md feat Dust ти det» Rome 

Se MÀ Removable e wned Г to i 
MOHAWK 1% TON FLOOR JACK 


Advanced Hydraulic Design • 360° Swivel 
Rear Wheels * 24⁄1" Long Jack 
Raises to 157:" Open Height 
Tested to 20% Above 
Rated Capacity 


FIL 


г Pacific Freight & Salvage Co. : 


1 12551 SATICOY STREET — DI 
North Hollywood, California 


Name 
Address 
City State Zi 


Telephone Number 


м te Eod ر‎ ва — Call toll free to order: 
Phone 1(8 21-4411, DEPT. 159 
In ime je 1(213)550-6877 


an DESCRIPTION 


NEVER BUY 


CALL FREE 
800-257-7955 


ELECTRIFY YOUR BIKE! 


PEDALPOWER exciting new bike 
drive tames tough hills. Be indepen- 
dent. Shop when you want. Fits all 
Bikes, Adult Trikes. Installs in min- 
utes. Thousands sold. Recharges 
overnite. Travels 100 miles for a dime. 


MONEY BACK GUARANTEE. 
Call toll free: 800-257-7955* 
Or send today for 
FREE ILLUSTRATED BOOKLET. 


General Engines Co. 
5489 Mantua Blvd. 
Sewell, NJ. 08080 
тїп NJ., Alaska. or HI. Call Collect: (609) 468-0270 


Burglar-Fire Protection 


Protect Your Life, Home, Business, Avto, etc. 


* Our catalog shows how. Install your own 
alarm systems and devices ond save $555. We 
offer FREE write-in engineering service. 

өбөм, Nigh- Overy 


= FREE CATALOG "zer 


Burdex Security Co. Box 82802-PS Lincoln, Ne. 68501 


o 
If 1 had the tools and materials 


to build my own bike from 
scratch, I don't think I could build 
one any better. 


Save assembly costs when you build your 
rugged work or play machine (in just 6 — 12 
hours) with an easy kit from Carl Heald, Inc 
Choose from 10 bike, 8 tryke models; engines 
from 5 to 16 H.P. All have Comet torque 
converters (no shifting); full suspension 
(smooth ride); tubular steel frames (shrugs off 
rough going). Optional electric start, lights for 
licensing, other accessories 


Special Offer 
— One FREE 

accessory 
with bike or 
tryke order! 


Dept. PS-99, Р.О "Box 1148 
Benton Harbor, MI 49022 


Write today for free brochure 


К... 


WASTE OIL HEATER 
á USE ANY 
TYPE WASTE OIL 
AND 
“HEAT FREE” 


Don't throw it 
away...use it for heating 
Models 60,000 to 500,000 BTU Forced air. 


PROVEN * SMOKELESS * ODORLESS 


WRITE 
NATIONAL SALES OFFICE 


LENAN ENTERPRISES, INC. 
BOX 99, Dept. 25, MILTON, WI 53563 
DEALER INQUIRIES INVITED 


Rockwell Bloc Sander— 

Palm grip design for one hand 

Li p Teque: 
wa 

р OPM. 100% Ball 


SILVO (BRAND NAME) TOOL CATALOG 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
Ridgid, Crescent, Vise-Grip, Audel Books, Unimat, 
Wiss, Channel-lock, General, Pony Clamps and 
man Day gine ipee of tools and 
su We ship Coast to Coast at hard 
to . Send $1.00 for our big SILVO TOOL 
CATALOG today. 


SILVO HARDWARE CO 
9-9, Phila., Ра. 19125 


2202 Richmond St. PS! » 25 


| NEW 


High Branch 
TREE SAW 


? 74 Outreaches 
ei , and 
Mr Outworks 

j ay 

| Pole Saw! 


CLOSEUP OF 
PATENTED 
CUTTING CABLE | 


| Easily clear branches hanging over roofs, windows, play areas, 
gardens and pools, Revolutionary new “saw on a rope" cuts 
| small and large branches, live or dead, up to 30' and 
higher while you stand safely on the ground. New concept| 
has flexible steel cutting cable with round carbon steel saw 
teeth. Cable is attached to contro! lines and safety sandbag 
throwing weight. Simply toss weight over the branch you want 
to cut down, cable automatically positions itself in place, 
and then pull alternately on each control line to saw dowr 
branch. Avoid the hazard of climbing ladders with a hand 
saw or a chain saw. Avoid the expense of hiring a tree service. 
HOMEOWNER MODEL— 3 Foot flexible steel cutting cable, two 
25-ft. control lines. Total length 53-ft. $14.97 plus $2 shpg 
DELUXE PROFESSIONAL MODEL—4 foot flexible steel cutting 
cable, two 35-ft. control lines. Total length 74-ft. PLUS ADDED 
BONUS, 2 sturdy hand straps. $24.95 plus $3 shpg 

Both models come complete with storage pouch, safety 
throwing weight and instructions. 

Send check or M.O. 20 day money back guarantee 


HOLST, INC. tacas бума 


“JUST PUBLISHED ~~ 
THE COMPLETE GUIDE TO 


BEST BUY! 


EASY-TO-ASSEMBLE KIT 


ому коз. 


For.3'6" diam. Other diams. from 4’ to 6’ at 
comparable savings. All dioms. adjust to 
s 8'1V2" to 9'6". 


floor-to-floor hts. 


=” ASSEMBLE & DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 
The ‘All-New’ 1979 KIT CAR GUIDE has il alil 
More than 110 exciting full-size sports car kits + 
In-depth articles + Delailed reviews * A giant New 
Directory Section * Hundreds of photos never 
before published * Up-to-date price comparisons 
* How-to's * Specilications • Do-it-yourself 
features * Paris + Gadgets + Accessories * And 
much more 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
ovr combination Eso and quality of mate- 
rials and workmanship. We believe itl 

CALL OR WRITE FOR FREE BROCHURE: 


То: The Iron Shop, Dept. 30-8, Box 128, 400 Reed Rood, 
Broomall, Pa 19008 Our Tek (215) 544-7100, 


REPLICARS 
ROADSTERS 


EXOTICS 
'RUCKS 


O $7Postpaid O$9 Rush Mail & Foreign 
Send Today To: AUTO LOGIC, INC. 


P.O. Box 2073, Dept. PS99 
Wilmington, DE 19899 


22-2 


ТНЕ IRON SHOP € Refund It Not Completely 


New! A beautifully 
efficient way to cut 
your home heating costs! 


THERMOGRATE Free-Standing Fire- 
place/Stoves cost 7 to 1 as much to buy 
and install, achieve fireplace charm, and 
produce 5 times the heat. 


You burn less wood! 
Cut your home heating bills and insure 
your comfort in a power outage or fuel shortage. The 
5-Way Heating System delivers over 55,000 BTU per 
hour from a moderately-sized fire ... even without 
auxilliary blower. 


Quality-built . . . Inside and Out: 


* Unique design keeps glass doors 
cleaner and cooler. 

ж Antique Red or Satin Black. 

* Swept-back sides avoid ‘boxy look’. 

ж ULL. Tested and Listed. 

* Triple walls keep surfaces cool, 
minimize clearances. 

* Stainless Steel heat exchanger tubes 
guaranteed against burnout, 'last a 
lifetime! 

* Long-life welded construction. 


Performance & Satisfaction 
are Money-Back Guaranteed! 


[7з Зу» 99597 9.7 A 
ThermoGRATE 


© 1979 TEI, ST. PAUL MN 55113. ALL RIGHTS RESERVED. 


CALL TOLL FREE: 1-800-328-0882 
or write today for FREE color 


brochure, performance data and 
how-to-order information: 


Here's how 
it works! 


Р.0. Box 43021 Dept. 860-909 | 
2785 N. Fairview, St. Paul, MN 55164 
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| COUNTERFEIT GUNS 


ERE rad 
ghey ites th med 


‘SAME SIZE 

AND WEIGHT 

AS THE ORIGINALS: 
MONEY 


BACK IF m SATISFIED! 
GOVERNMENT .45 


LANE, 
| Sond Fi FREE COLOR CATALOG 
C Am. Express. C) Diner's Club 


~ (LIST ALL NUMBERS ON YOUR CARD) — 


CITY/STATE/ZIP 
MONEY BACK IF NOT SATISFI 


Personalized Сос! 
Distinctive Conversation piece (uem Large 12 X 12 X 4* 
Wood Housing. 
u Ş Standard 84" Face with Clipper Ship and California, 
.$39.95 


Printed in early American Style . 
With other image, i name an saying ; $59.95 
$ 5.00 


Shipping any 

rene Califor Moria fei antt add 6% sales tax 
pay ope Pw COE goas 
PASS 


OWN your own 5 
MAIL ORDER” 

Wholesaling 
Business 


Buy at Rock боот 
Below wholesale 
prices like 


your cost! 
No previous ex- 
perience needed 
Make Staggering 
Big profits im- 
mediately, Get 
orders by MAIL, 
party plan, flea 
markets, wagon 
jobbing 
ore- 


pese І 
City State Zip 
Meum ism am ы 


UNIQUE 
COIN COUNTER & PACKAGER 


ne 
Ta, residents add 
6% sales тах. 


ow to accurately count pennies, nickels, 
Чилдег In standard amounts and, entity 
ra cul е арага, 

wet-tize, Dealer Jnqulriea invited. 


ne 
HE: ЗЕМАМ CORP., Dept. PS-1 
307 Susquehanna Ave., Wyoming, Pa. 18644 


GET SIMULATED STEREO 
SOUND FROM YOUR 
TELEVISION! 


TELEDAPTER® easily connects to your own 
TV and stereo system to give you full rich simu- 
lated stereo sound through your amplifier and 
speakers. TELEDAPTER'S electronic circuity 
matches the impedence between your TV and 
stereo amplifiers’ aux., tape, or tuner input, 
while completely transformer isolating the TV's 
& stereo's chassie, for safety. The matrix cir- 
cuity provides two channels of output that plug 
directly into your stereo. Those ballgames and 
movies will never be the same after you hear the 
realistic thundering sound. Only $19.95 postage 
paid, complete with hookup instructions, 2 year 
warranty. 

To order: Enclose check * VISA or Master- 
charge # 
Expiration Date 
NAME 
ADDRESS. 

CITY 
STATE 


Bank # 


ZIP 


-mumnmaa Dept PS-P.O.Box817 
RHOADES Hendersonville, TN 37075 
NATIONAL CORPORATION (615) 824-1735 
SATISFACTION GUARANTEED 
OR YOUR MONEY REFUNDED. 
O SEND COMPLETE CATALOG 


| Print cards, stationery, 
| envelopes; rekon 
1 labels, tickets; rata te 
sympathy, birthday, 
| cards. Satisfying 
1 pastime/money-maker. 
Work with your hands, 
use your imagination, 
| see results. 
Own a Printing Business. 
l Send Have your own ҳад 
1 4 shop. Add to income. We supply instruc I 
1 ЕТИ tions, hand presses and all supplies П 
LORTE direct from factory. Famous since 1872. 
і Send for catalog. Kelsey Presses, 
Catalog 
П 79-Сі, Meriden, CT 06450. I 


Sick of Being 
Sold Short ? 


Most men's clothing stores 


successfully ignore 

existence of Tall, Extra Tall 

and Big Men by trying to 

sell you outdated styles at 

outrageous prices. 2 

Not The KING-SIZECo...we М 

cater to Tali, Extra Tall and [ad 

Big Men with the world's 

best selection of fashion- 

able clothing and shoes in 

hard-to-find sizes ... all rea- 

sonably priced! Shirts, Sweaters, Suits, Slacks & 
Jackets with Sleeves to 38"... necks їо 22”... 
inseams to 39"... waists to 60". Shoes to 16EEE. 


All Guaranteed both Before and After Wearing, 
Washing and Dry Cleaning...or MONEY BACK. 


1 My Telephone. Number — 


1 Height Weight Shoe Size. 
| NAME 
ADDRESS 
STATE. ZIP. 


A beautiful way 
to survive the + A 


Power failures, oil shortages—it'll bea tough 


winter to keep your family warm. Better n 
Ben’s Fireplace Insert is the answer. It'll heat 4 
to6 rooms and e eae to the beauty of 
your fireplace. Wood is the practical, safe, 
alternative energy. And Better ’n Ben’: is the 
leader in fireplace woodstoves. Our 24+ 
booklet tells you about all our stoves, plus facts 
you should know before 

you buy any wood- 

stove. Send $1.00 for 

Postage and handling 

to: Hayes n EP 

Corp., P. ох 5, C 


From Italy The Ultimate in 


HISTORIC SHIP 
REPLICA KITS 


Frame and Plank Construction 


World famous SERGAL and 
MANTUA kits: large magnificent 
replicas (up to 51" long) with 
beautiful walnut planking and com- 
ponents and cast-brass details. 
Virtually museum pieces when 
completed. Large-scale plans, En- 
glish instructions, all materials in- 
cluded. Also, hundreds of other 
superb Italian kits, plans and ac- 
cessories. 

Send for 116-pg full-color catalog, 
only $3, refunded with first order. 


MAIL THIS COUPON TODAY! 


MODEL EXPO, INC. Dept. PS-9 i 
230 Second St., Dunellen, NJ 08812 

pleage send full-color catalog. [| 

$3. check enclosed. " 
Name П 
Address 
City 
State Zi I 
та аш пш пш шш шш пш пш иш аш шш шшш 


IMM AR СЕНСЕ [ 


BE A LOCKSMITH 


COMPLETE 
COURSE 


Today a trained Locksmith can just about 
‚ write his own ticket. Locksmiths average 
15.00 an Hour. Learn at home - Earn as you E 
Ae om ey eun КА en VA OY [Сыа coss [S 
dei, мук kr piii aar Sots an [caa 
pecial equipment supplied. Zooming 
з crime is everywhere, everyone is seeking Io 
/reater protection. Cash in at once, train | ADDRESS 
home Ear extre B88 ight away. Send jerry 
iting facts and a Free Lesson - 
! gales or Send 49.95 or complet КИ. STATE 
% $175 shipping & handling. resi- | TO ORDER, CALL 
1.214:349-9680 


ı dents add sales tax. C.O.D. accepted. 10 
day money back guarantee. MASTERCHARGE — SARKAMERICARD. ] 


ION GENERATORS 


Air-ions are continuously created in nature by the split- 
ting of water droplets in a waterfall, by ultra-violet light 

ind by natural radio-active elements in the soil. They 
are the electrical constituents of fresh, invigorating air. 
lons can effect the health, well-being, efficiency, emo- 
tions and mental attitude of human beings. Find out 
how a lack of ions may be making your life miserable 
and what you can do about it. Request our FREE 
catalog. 


ALTERNATIVE ENERGIES UNLIMITED 
8135 Big Bend, Box D St. Louis Mo. 63119 


INVESTMENT! 
INSTANT INCOME! 


CHOOSE YOUR 
- BUTTON! 


(OVER 1,000 CHOICES) 


PROMOTE @ RAISE FUNDS 
MAKE PROFITS € IDENTIFY 


It's America's most 
extensive line 

of badge and button Т 

making equipment. lc "| 

Useful for clubs, schools, 

business, individuals. Basic 

kit contains hand die press, 

color coded dies, badge parts 

and illustrated instruc- 

tions. All for just $24.95. «ЕАД 


BADGE-A-MINIT. Ltd, Box 618, Dept. PS-99 
Civic Industrial Park, LaSalle, IL 61301 


Г} Yes, | want to choose my FREE Sample Button. 
Send your 48— page color catalog 
Т I'm convinced, send me the complete BADGE-A- 
MINIT system. I've enclosed $2495 plus $175 
postage. Ill. Residents add 5% sales tax. 

Use my credit card indicated below: 


Build this beautiful 
Dome Home by 
yourself! 


жом. 

Monterey Domes' geodesic shell package сап be easily 
assembled by one or two people in a few days with 
ordinary household tools. Our unique, patented system 
is a dramatic breakthrough—makes home construction 
a snap. No skills necessary. 
Your Monterey Dome home costs significantly less to 
build than a conventional home, yet meets or surpasses 
all building codes. It will also save you up to 50% or more 
‘on heating and cooling costs. Prices start at $3795. 
Many home packages are available ranging trom 70010 
4,500 square feet, 

re Send tor our all-new color 


Catalog and Plans Book— 
4 i 96 fact-lilled pages of excit- 
P/ Y (SKN ing, afforable homes. 
= Write today! 
Dept. 229, Р.О. Box 5621 • Riverside, CA 92517 
gm иш шш ыш mm umm иш NE Em OW 
J Please rush me your new 96 page full color Catalog 


11 VISA (BankAmericard) D Master Charge 
American Express 

Credit Card й. 

Inter Bank #_ 


Run your own profit ‘shoe store’ business from home in 
or full time. We give you — FREE — complete Starting Kit that 
makes you $217.00 EXTRA each month lor just 2 easy orders a 


[| 0 and Plans Book. | am enclosing $4.00 


Н Manual for an additional 55 00. 
i T c 


Also send me the Monterey Domes Assembly [| 


day. You feature 350 fast-selling dress, sport, work shoe styles for 
|| ADDRESS. 


CITY, STATE, ШР 


Mail To: Monterey Do 
Р.О. Box 5621, Riversi 


pair stock. Earn 
bonuses, 
for yourself. 
Rush postcard for 
your FREE Starting 
Kittoday...Now! 


Dept. H- 33 
Chippewa Falls. wt 


5) 54729 


Dept. 229 
CA 92517 


ay State 2р. 
UNCONDITIONAL MONEY-BACK GUARANTEE 


For A Sparetime or Full Time Business, There's Good 


n Sharpening 


for SHARPENING SAWS and TOOLS. 
EARN S5 to $8 An Hour Sparetime 


All over America, in sniall towns and big 
cities, people just like yourself are earn- 
ing big money in the saw sharpening 
business. Industry, home handymen, pro- 
fessional carpenters all need their equip- 
ment sharpened. It's a business that's 
growing every year. 


Foley will help you finance you and shów 
you how to start and maintain a profit- 
able sharpening business of your own. 
There's no huge inventory to carry. You 
can set up in your garage, basement or 
“spare room...wherever there's electricity. 
You can start earning profits as soon as 
i juipment. 


FREE BOOKLET 


gomme This booklet tells 
how to start your 


own sharpening 
business; how to 
operate it prof- 
itably; who your 
potential cus: 
tomers are; and 
what kind of 
money you can make. 


Send your name and address to: 


1732 Fole Pulso 
Minneapolis, Minn. 5541 
mu um ms um mm шн ша ыш ни ша - - = 
MANUFACTURING CO. 

1732 Foley Bidg., Minneapolis, Minn. 55418 
Please send me the free booklet Opportunities 

In A Sharpening Business Of Your Own,” 


COUPON 
TODAY! 


CLIP OUT AND MAIL 


Name. 
THIS COUPON TODAY - PME Address 
OR CALL TOLL FREE facts and City. State. 
full detail: c Rape 
1-800-328-7140 жонин Zip Code. My Phone. 


(Exoort Har ox dfcoket 


Now you can cash in on the huge demand 


Foley Manufacturing Company 


ти та на ни на на на md 


*Master cabinetmaking techniques. 


xB 
R OE NES 
routers, shapers =t, e 


*Learn how t à 
: o b : 
fine interior poua furniture, do 


* 928 PAGES 
* THOUSANDS OF 


EXPLANATORY PICTURES | 


atory drawings illustrate important 


Thousands of exi 
y xactly how to do hundreds of 


Ex 


st OR ENO PANELS 
| ужос 


When d 
sure the file Is jevel as the stroke 


is made. 


pack PANEL = $ PLYWOOD 


Sd 


This is frame construction — 
often used in kitchen cabinets. 


Rabbet-and-dado joint. 


CM 


sharpening a han saw,make 


OR WRITE TO: 


Take this giant 
$24.95 treasury of 


creative woodworking 


when you join 
Popular Science Book Club 


If you're like most do-it-yourselfers, you probably do 
most of the routine woodworking jobs around the house 
yourself and pay to get the fancier work done. Yet the 
real satisfaction of woodworking comes from doing those 
fancy jobs yourself: making a wall of handsomely grained 
built-ins . . . wood-panelling an entire room . . . construct- 
ing a table with a perfectly matched veneer top. Yes, you 
can do all of these fancy jobs yourself even without expe- 
rience when you've got a copy of CABINETMAKING 
AND MILLWORK as your guide. 

Thousands of show-how pictures guarantee success! 
This excellent, 928-page volume is a complete education 
in fine woodworking. It teaches you exactly how to do 
every step of every woodworking job you'll ever want to 
do. Thousands of explanatory pictures (including many 
full color photographs), charts, assembly drawings, fin- 
ishing illustrations, construction details and more make 
this book very easy to изе... even for a novice! (Think 
of the money you can save by building, repairing, finish- 
ing and refinishing all kinds of home woodworking proj- 
ects yourself!) 

Super clear how-to on tools, wood, construction, 
materials, finishing and much more! 
CABINETMAKING AND MILLWORK is such a giant 
how-to book that it takes more than 1700 separate index 
listings just to tell you where to look for each step-by-step 
answer. You get more than 200 pages on how to use hand 
tools, power saws, shapers, routers, drills, boring ma- 
chines, lathes and more, including how to sharpen and 
Care for tools and make a variety of jigs for power tools. 
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More than 300 pages of specific construction plans for 
built-ins, kitchen cabinets, room dividers, tables, book- 
cases, furniture of every description. You even get a big 
wood finishing section with more than 100 pages of step- 
by-step how-to for all kinds of fine hardwoods and prac- 
tical softwoods, plywood, composition, hardware, plastic 
laminates, etc. There's much, much more on how to read 
blueprints, how to make construction drawings, estimate 
costs, purchase materials at big bargains. Every detail you 
need to know is given the complete, clear-cut treatment in 
this excellent do-it-yourself book. You'll use it for years 
as one of your favorite "handyman's tools" 


HOW POPULAR SCIENCE BOOK CLUB WORKS 

First, you get CABINETMAKING AND MILLWORK (Reg- 
ular price $24.95) FREE, and your first Club selection, 
BASIC HOUSE WIRING (regular price $10.95) for just $7.95 
plus delivery and handling. That's $35.90 worth of books! 


Then, about every four weeks, 15 times a year, you'll 
receive a bulletin describing the main selection and 
alternate books also available. If you want the main 
selection only, do nothing. It will be sent to you automat- 
ically. If you don't want the main selection or want an 
alternate book, just indicate your wishes on the form that 
comes with the bulletin and return it by the date indi- 
cated. You will always have at least ten days in which to 
do this but in the unlikely event that you don't, and you 
receive an unwanted selection, you may return it at out 
expense. In addition, you may return any book within ten 
days, after examining it, if you're dissatisfied with it. 


Your only obligation is to buy two more books within 
your first year of membership. You may cancel your 
membership any time after that. To retain all membership 
benefits, you need buy only a book a year thereafter. 

You. save up to 50% on every selection. Yet virtually 
every book is identical to the publisher's edition. Same 
binding, paper, print, jacket. Same everything except price. 


Your first Club selection is BASIC HOUSE WIRING 


This excellent book was custom written 
especially for Popular Science Book Club. 
It tells you everything you need to know to 
install, repair, improve and troubleshoot 
the entire electrical system in your home. 
How to determine wiring needs. How 
to draw up plans for “‘до-аһеадѕ”. How to 
install complete systems. And how to wire 
low-voltage devices (intercoms, etc.), rural 
buildings, service entrances, workshops, 
heavy-duty machines, appliances—every- 
B thing! 
For example, how to rewire an old 
house inside and out. Hang a chandelier. 
——- Putin handy closet fixtures. Install dimmer 
Switches, convenience outlets, three-ways. 
Set up an intercom. Instali door chimes. 


Ground your TV or radio antenna. 

And this new book makes all these 
things easy. More than 500 illustrations 
guide you through each job step by step. 

This is the latest, most complete book 
of its kind available. It regularly sells for 
$10.95. Your PSBC price is only $7.95 plus 
delivery and handling. 
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How to install a dimmer switch 


FURNIPAinc. 


Presents the chair 


The ultimate in 
comfortable 
seating 


WHY AUTOMATIC HEIGHT 
ADJUSTMENT 


ON CHAIRS? 

Fatigue and back 
aches from sitting at 
your work can be 
relieved by chang- 
ing the height of 
your seat... instant- 
ly. To stretch, rest, 
sit erect or give your 
back the right posi- 
tion, adjust the seat 
up or down with the 
touch of two fingers 
while still in the sit- 
ting position. Do 
yourself a favor. 
Order an 


MODEL I 
IMPORTANT FEATURES 


Instant automatic fingertip 
controlled height adjustment, 
standard 5" -7" optional, both with 
bounce action. 

Spring back — Back upright 

Hand adjustable backrest height. 
Full 360* swivel on thrustbearing. 
Comfortable "waterfall-front" seat 
Fabric upholstered seat 
Easy roll Casters 

Upholstery in soft Tangerine 
Scotchguarded Tampa Nylon 


Please ship as follows: 
Qty. Model 


Model T— Stool 


Model [— Chair 5" 
adjustment 79.75 
7" adjustment 


Model [— Chair 
89.75 
59.15 
69.15 

Optional backrest 

back upright for stool 


7" adjustment 
Model П Stool 5” 

kola Residents 
add 3% Tax 


adjustment 
Total amount 


Enclosed: check 
Sorry no COD. 
Shipping charges will be collected by UPS upon 
receipt. 


PLEASE PRINT FULL ADORESS: 


money-order 


Name: 
Street 
City: State: Zip: 


If you are not fully satisfied, return chair within 6 
weeks and we will refund your money immediately. 


Two-year guarantee on all mechanical function. 


FURNIPA INC. 
P.O. Box 867 
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BEA 
CHIMNEY SWEEP 


Your Own Business: A chimney sweep can clean a chimney 
with the August West” System in one hour. Nationally, the average 
charge is $40.00. 


Make up to 
5129? an hour S 


and highly profitable field 


h сз=02 
YOU Can Do It Too! = 


A3 
= 
PE 5 
д chimneys. 
damage. 
BE The August West" System: 
More sweeps use it than any other method in 
the country. 
ni Send for our free booklet, or call TOLL FREE. 
any time and ask for "The August West Story.” 


800-648-5311 “ы 


DOLL FURNITURE PLANS 


Build wooden doll furniture 
from expertly designed 
pane for dolis up to 18". 

lan set and nd 


even: Tells how you quichly 

£P (rin lo be your own boss 

н набе Sparetime 
or Тийип business ol 
pou own, 


j^ push. Send for your 


coe copy today! PLANS PLANS EAS 
„о. X 
‘Accredited Member SANTA CLARA, CA 95052 
TODAY Study Counci 
$E maven | TUNE YOUR GUITAR 
TRIAL! 1105 Field Bldg. 
RUSH COUPON! E nsas City, MO. 64111 Like A Professional 
There is NO OBLIGATION and NO SALESMAN Will Cal ever! ‘This new invention fx Weal for every liar... ИЙ 


BELSAW INSTITUTE 
110$ Field Bidg., Kansas City, Mo. 64111 
Please rush FREE Book "Keys to your Future. 


ner or professional. Bis ered tuned ceeds make 
exact tuning à snap. Just clamp onto your guitar, 
then adjust the strings. When the pitch is 
reached, the corresponding reed vibrates. Just as 
easy as that! Ideal for 
bands or combos Tunes 
all instruments to exactly 
same pitch. Gift Boxed. 


$8.95 plus $1 
shipping ара handling. 
ney 


@ м ск 
ED SALE Studio 854-K, Grand Island, 


Cu n 


uarantes, 
, Fla. 32735 


sme Plot Air Engi 
Stirling Cycle r ngine 
7" x 4" Heat is the only fuel required! 


silent A marvelous opportunity to acquire an early 
А model rine Cycle Engine and acquaint 
Safe yourself with little known facts about a prod- 
uct of the past that may well hold promise 
for the future. 

‘The average person has never heard of the 
Stirling engine, so the sight of one quietly 
running with heat as its only fuel will at first 
amaze them and then excite their imagina- 
tion. This is the first in a family of six differ- 
ent desk-top model hot air engines to be 
issued during the next three years. 


Experimenters e Hobbyists’ Power Source 
Students e Collectors e Model Engineers 


An easily read, lavishly illustrated, 128- 
page book accompanies each engine or 
may be purchased separately. This pub- 
lication, the first of its kind, takes the 
reader on a 160-year tour through the 
world of Stirling Cycle Engines. Illus- 
ALL METAL trations include the Stirling, Roper, 

SPEEDS TO 1000 RPM Heinrici and the amazing new Stirling- 
BUILT-IN ALCOHOL BURNER powered Ford Torino! 


Solar Engines • 2937 W. INDIAN SCHOOL RD., PHOENIX, AZ 85017 U.S.A. (602) 274-3541 


Enclosed: Р Please send me: Engine and Book @ $36.00. . .$—— 
Г] Check Г] Money Order ——— Book (separately) @ $ 5.50. ..$ — — 
Charge My: {Domestic shipment pu postpaid. 

inter onal (air! please У 
В Diners Li Master dum $11.00 for Engine; $2.00 for Book only.) TOTAL $_____ 


SIGNATURE 


INTERBANK NO. 


NAME (PLEASE PRINT) 


CARD NO. ADDRESS 


EXPIRATION DATE city 


SPARE TIME INCOME? 


B ildaG ЇЇ T SELL KNAPP SHOES! 


Sell famous Knapp Cushion Comfort 


Clock Case for ‘9. | zoom 


Millions of repeat customers. Eam higher 


50...100...200 FEET DEEP 


LITY commissions plus bonuses. No investment. 
GRANDFATHER Free selling and training kit to get you Saves You Hundreds of Dollars! 
CLOCKS AT direct saling shoe Reus. Wie Knapp 
FACTORY DIRECT Shoes, Dept. L611, Knapp Centre, Brockton, 
PRICES. Mass. 02401. 

а Completely finished 
ал e E KNAPP 
ы er poot The more for the money shoe. 
W Beautiful solid = СЕ 
woods (walnut, ook, NEW BALL SCREW WOOD SPLITTER 
h 
a n a German Patent #4121636 
movements 
а Antique furniture 
reproductions 
W Money back 
guarantee 
Send $1.00 


for Color Catalog 


Most efficient yet - New double wedge splits in 
4 both directions - Automatic Stops Light weight 
CLOCK COMPANY but, produces 20 thousand pounds of Force and 
logs up to 24" long. 3 HP safe and economical. 
P.O. Box 490, Dept. PS, Foley Industrial CONTACT THE FACTORY 
Park, Foley, Alabama 36535 FOR LOWEST PRICE 
‚ Foley, bus йкы Did you know that vast quantities of 
Reno, Nevada 89513 fresh, sparkling clear water lie within 
—————————ÓRÉÓÉÓÁÉÓÉ aE R 200 feet of the surface of the ground 
[1 n 3 Уй 75 = 3 almost everywhere? In the city. In the 
... there's no better way i| | suburbs. In the country. Pure, tasty 


water untouched by chemicals or 
pollutants. 

Thousands of home owners are now 
drilling their own wells from 50 to 200 
feet deep! YOU can join them in saying 
goodbye forever to expensive, chem- 
ical-tasting city water! Forget about 
і droughts! Ignore summertime water 
i] shortages! 

You owe it to yourself to find out more 
about this practical economical way to 
provide good, year ’round water for your 
home and garden. 

Write or call today for a big, illus- 
trated brochure and 24-page booklet on 
how to drill your own well. The big fact 
filled package will be rushed to you by 
First Class Mail! 

Deeprock Mfg. Co. 
Opelika, Alabama 36801 


FREE Phone Toll-Free 


(800) 821-2280 


(Ext. 734) 


Auto Editor, Popular Mechanics 


The Auto Editor of Popular Mechanics | 
Magazine evaluated the BikeBug as an alternative | 
to mopeds ... and his choice was the BikeBug! His ; 
two-page Product Report, (Dec. '77), was based 
solely on quality, design and performance. Price 
was never a consideration, even though mopeds | 
cost hundreds of dollars more (Complete reprints 
with our free brochures). 


The BikeBug engine and front-wheel-drive 
unit bolts in minutes to the front fork of any bike, 
from 10-speeders to adult tricycles. It runs up to 24 


mph, gets 215 mpg, operates quietly, starts auto- 
matically, has a One-Year Warranty, and allows 


normal pedaling, even with the engine running . 


For superior all-round performance, . 
regardless of price, it's the BikeBug. And Popular | 
Mechanics agrees. 


AquaBug International, T 


Dep't PS-9 100 Merrick Rd., Rockville Centre, N.Y., 11570« (516) 536- 8217 


Call anytime including Sundays. 


Dee prock Mfg. Co. Dept Р599 | 
Opelika, Alabama 368! 1 


Please mail your free оиса kit. I un- 
derstand there is no obligation. 


Name. — — — — Please Rush Me: О Free Brochures. 
Address m O ABikeBug: $175, plus $10 Shipping costs. ADDRESS 
City ——______________ С MASTER CHARGE D BANKAMERICARD/VISA ony 


H 
| 
| 
il 
| 
| PRINT NAME 
l 
| 
| 
| 
H 


STATE ZIP 
© 1979 Deeprock Mfg. Co. 


State Zp 4 Bp, | NEA. 


(N.Y. Residents add tax) O Check О Cashier's Check О Money Order SEPTEMBER 1979 | 179 


Let Belsaw prove Yi U can 


Earn Up To 


5800 


FULLTIME 


SHARPENING BUSINESS! 


You risk nothing by accepting 
On our 15 osr to see how easly 
30-DAY ir your spare time 
ih Profits with your 
е Sharpening 
Shop. No selling . . . no pre- 
vious experience needed. Our 
famous Sharp-All and show- 
how instruction set you up to 
make $200, $700 
month CASH sharpening Saws, 
Knives, Scissors, Lawnmowers, 


Shop and Garden Tools . e 


all cutting edg <= 


Send for all the facts! 
Book tells 


Te 
22 


SYES, С) BELSAW, 7005 Field Bldg., Kaisas City, Mo. 64111 
• please send me the FREE BOOK that gives full details. 


Н 
H 
H 
H 
. 
Piste Pi ——— —— ч 
. 
. 
H 
М 
H 


MAKE MONEY 
in| DRAFTING: 


P ence needed Soois and mal cedi | 
course. No special talent required. We 

what to do, how to do it. LEARN КШ 
ӨН wu a 
per d —— — —.] 
по оа x 
I 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


INVENTORY ADJUSTMENT SPECIAL! 


PILOT'S GLASSES AT 
BNEELIESABLE PRICES! 


* Impact Resistant 


* Handcrafted 

* Polished Glass Lenses 
* Hardened Metal Frames 
* Money Back Guarantee 


To order, send check or maney ore order (include $1.00 
lo 


for je and handling) Optics, Dept. 398, 
Р.О. Box 14206 Atlanta, GA 30324, ( it 
old or silver frames.) SPECIAL: Ог 
O PAIR for $13 plus one dollar handling charge. 


FREE! During this limited offer. 
Deluxe velour lined protective case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 
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NATIONAL LOCKSMITH SUPPLY P.O. BOX 31598 DALLAS, TEXAS 75231 


SAVE up to 90% 
GOVT. SURPLUS 


REVISED 


EDITION Surplus and other bargains galore! 


Industrial, mfg, marine, aircraft, 
auto, hardware. A must for hobbyist, 
mechanic, handyman, outdoorsman. 
Our 34th Annual Catalog. Send 50¢ 
today (or $1 for extra fast delivery). 


AIRBORNE SALES ¢0. 


8501 Steller Or., Dept. PS79 
P.O, Box 2727, Culver City, CA 90230 


Addres: 
Cit; 
Stat 


WHOLESALE 


LOCKSMITH LA a ms 


— ve 
p m кет, 
Nag af з mom 


„.... Jam packed with the latest in Locksmith 
Tools, Key Machines, Key Assortments, Deadbotts, 
Foreign Car Key Blanks, complete line of Sales, 

High 


font, | Cards, Technical Manuals, Code Machine 
wave much, much more! National's Your One- 
surely Locksmith Supply Supermarket. Most 


shipped within 24 hours, We welcome locksmiths, 
student locksmiths and industrial accounts. To order 
National's catalog send $5.00 (relundabie after first 
purchase of $25.00 or more). Your catalog wil be 
rushed to you by first class mail! 


w-79 
CATALOG 


Do-it-Yourself 
CATALOG 


SAVE VAST SUMS. Build, restore, re- 
finish anything of wood! Here's ev- 
erything you need. Fine woods, 
veneers, specially tools, Cabinet 
hardware, period & modern. Pro fin- 
ishes. Cane. Lamp parts. Uphol. supplies. Picture moldings. 
Clock kits. 100’s of plans. Instruction books. Thousands of 
hard-to-find woodworker products in big new catalog. Mail 
ad for Catalog & 20 beautitul Wood Samples 


CONSTANTINE Est. 1812 
2053 Eastchester Road, Bronx, N.Y. 10461 


Send $1 for 104-page Woodworkers Catalog with 
L] 20 beautiful Wood Samples, all identified. 
Dollar refunded on first order. 


Name 


Address 


e = ==» = "== س‎ — — ZIP =н mm шшш — 9 


pi EE Taam | 


CLOCKS. 


Let KLOCKIT be the 
ONE-STOP Source for ALL your 
BATTERY CLOCK MOVEMENTS! 
Regular © Transistorized e Quartz 


Superb NEW Quartz! PR-100 


—— ee — — — — — — — س‎ — — 


KL b CKIT 


* Best timekeeper on the market * The only 4 Jewel Battery operated Clock 
* Regular shaft PR-100 FREE HANDS | movement on the market! 
* For dials up to % inch thick WITH | * Immediate delivery from stock! | 
ЕАСН 
MOVEMENT | PRICES: 1 for $6.95; 5 at $5.85 ea.; 10 at l 
PRI 10.95; 5 at $9.25 ев; : : 
ик 4, (0% $40.95: at $9.25 в 10 at | puncHASED!| 55.40 ea. 30 at $4.85 ea; longer shaft 


SHIPPING & HANDLING: 1 unit $1.50, 5 units $2.00—PHONE ORDERS WELCOME 
KLOCKIT also offers FINE German Battery Pendulum Movements in many sizes, 
Battery Chime and Bim-bam movements, Beautiful DIALS, Numerals, and Weight Shells. 
| For FREE Catalog Call: (414) 245-6902 or write: KLOCKIT, P.O. Box 629, Lake Geneva, WI $3147 | 
Vor faster catalog delivery please send 35 cents) 


MOLDS ame, 


rl 


fot making 
Ornamental Concrete 
Temas... 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


A TIGHT HOUSE 
IS UNSAFE AND 
UNCOMFORTABLE 
Airpliance brings needed 
air to oil furnaces, wood 
stoves and fireplaces. [ 
ө WAKES FURNACE BURN CLEARER 
(© IT SAVES FUEL (20% OR MORE) 
© AKES FURNACE SAFER © PLANS & SPECS SIEM 
COMPLETE DO-IT-YOURSELF KITS 


SATISFACTION PLUS $2.00 
GUARANTEED °79.95 "inan; 
MASTER CHARGE - VISA ACCEPTED 
AIRPLIANCE 1296 HUDSON RD. 
ST. PAUL, MN 55106 


se a Computer Programmer 


Computer programming is an exciting 8 

field, and here's your chance to get 

started! No need to дий, job or school. Easy home- Spore Time 

study course shows you what to do, how to do it... basic computer lar- 
. testing, documentation. Everything explained 


guage. program desi 
in easy-to-understand language. Get full information plus aptitude test. 
‘State age and school grade finished. 


Computer Programming Institute Careers by home study, 
1112 West Olympic, Dept, C, Los Angeles, CA 90015. 


CHAIN SAW-HYDRAULIC LOG 


SPLITTER 


12% ton splitting stroke 

maximum 19" log 

120 Ibs. 4 ft. in length 

for information Miller Sales 
1054 Main 

Ann Arbor MI 48104 


Always Include 
Your Zip Code 
When Answering Ads 


#154 American-made battery clock movement 


available at slight extra cost, 


shipping 
extra, 


Rubber Stamp Div., 1512 


NOW! FORGET GAS AND OIL SHORTAGES! 
This Low-Cost, Revolutionary, Electric Baseboard Heating 


Invention Ends Fuel Problem —and Provides Advantages of 


HOT 


Now—in spite of today's fuel shortage—your 
family can enjoy wonderful indoor comfort in 
coldest weather. Provided by INTERTHERM's 
soft, gentle, uniform, floor-to-ceiling hot water 
heat. Without cold floors, drafts or too-hot, 
too-cold periods. That's not only economical 
— but also the safest, cleanest, most health- 
ful heat on the market today, 
INTERTHERM's System of Hot Water Electric 
Baseboard Heaters Costs Much Less to Install 
and Maintain than Central Heating Systems. 
Because it requires no burner, boiler, furnace, 
pipes, ducts, flues, chimney or fuel storage. 
INTERTHERM Heaters don't cause a fire, 
scorch drapes, burn child or pet. And don't 
carbonize lint and dust particles that dirty 
furnishings, irritate nose and throat — or burn 
plastic particles into toxic vapors, Recom- 
mended by many allergists. 
The INTERTHERM's Patented Inner Works, 
Shown by Diagram at Right, consists of a 
copper tube inside of which an electric heat- 
ing element and a water and anti-freeze solu- 
tion — which never needs replenishing — are 
permanently, hermetically sealed, Electricity 
heats the water solution, Then shuts off, The 
water continues giving off heat — maintain- 
ing temperature desired, while saving money. 
INTERTHERM INC.; Dept. HHHH-99 
3800 Park Ave., St. Louis, Mo, 63110 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 


The ultimate 
in safety 
protection for 
your family 


RICKA MFG. 


New wide tire adap- 
из to fit 


n trucks. Simple 
bolt on Installation. 
Increases traction. 
tire capacity & life. 


— em DEPT. RPS-9 
= Pequot Lakes, MN 56472| 


Wooden Toy 


Patterns Catalog 


OVER 200 DESIGNS 
FREE PATTERNS & WHEELS 
WITH CATALOG PURCHASE 
ONLY $1.00 REFUNDABLE 
fove-Built Toys & Crates 
2907 Lake Forest Rd. 
Р.О. Box 5459108 Tahoe City, Ca. 95730 


New Table Top Invention Puts You In... 


PROFITABLE RUBBER 
STAMP BUSINESS 


Home Operators now mak 
$16.50 AN HOUR in Bi 


ness once monopoli: 

a few big companies \ 
Special rubber stamps bring high Vy 
prie 


to 
time in your own home. 
ing ordinary electrical outlet. 
end you free information 
blis , highly profitable 
r start. 


Make any kind of stamp. 
without obligation about. 


For fres 
nd name 


and address 
Jarvis, Dept.R- 


2-73 | Town 


0 


WATER HEAT WITHOUT COSTLY PLUMBING! 


INTERTHERM, 


HOT WATER ELECTRIC 
BASEBOARD HEATING 


Permanent Systems for Entire Homes-Portable Models for Single Rooms 


Portable Models for Single, Hard-to-Heat Rooms 
plug into 115-volt outlet. Easy to carry. 

Tell Your Electric Contractor, Builder or Archi- 
tect You Want INTERTHERM Heating. And mail 


Coupon for FREE Literature and FREE Factory- 
Engineered Heating Layout of home you plan to 
build or remodel, if desired, for which send us 
plans or room measurements, No obligation. 


MAIL COUPON FOR FULL INFORMATION! 
1 
It. 


INTERTHERM IN HHHH-99 1 
3800 Park Ахе,; St. Louis, Mo, 63110 
Please send me FREE Brochure which gives full! 
l information and prices, I 
C Enclosed are plans, or room measurements, of | 
home | plan to build or remodel, Send me 
FREE, without obligation, a Factory-engineered 
Heating Layout, 


Name «eene 
| Address « 


mu 


CA 


M you're a handy do-it-yourselfer, have the am- 

bition to work hard and desire enough to invest 
г spare time, then Miles believes you have 
те y Power. YES, THE POWER TO BEAT 

INFLATION AND OWN YOUR OWN HOME BY 

BUILDING IT YOURSELF. 

At Miles, you don't need a lot of 

cash...if you have determination to see the 


M is the ero eng housing exp 
We've helped over 13,000 families turn ti 
dream homes into reality in the past 30 years. 
We've found backing "do-it-yourselfer's" is 
good business. 


THE MILES WAY 
e Liberal Credit — including No 


Downpayment, 
Low Monthly Payments while building. 


There's a representative near you. 
Phone: (612) 588-9700 


Miles Homes ! 


The Do-It-Yourselfer's Friend | 


A 
* home...tne 


PULLOVER 
PARKA 


KIT PRI 


need. Each is backed bı 
money-back guarantee. Kit 


e finest quality 


5600 Ext.900 FREE CATALOG 


Check local listing for Frostline outlet пе 


pum 
ur own 


Miles way! 


* Name Brand, pre-cut building materials. 
Personal service & home planning assistance. 
irints and step-by-step instructions. 

have to be fully paid for. 


M land does чү |, 
anywhere — city or country. 
e Assistance with foundation. ia 


Do some or all of the building yourself and your 
finished home will be worth much more than 
what you paid for it. 

Think about it. If you have Home Earning 


chance at owning your own home. 
Mail coupon today for full details on 

how you can earn your own home. . and 

start a better life. 
m шыш ш ыш эш m 
Send me your FREE Great Homes Idea Book 
MILES HOMES, Dept. PS 
" 4500 Lyndale Ave. N., Minneapolis, Minn. 55412 | 


ARE а ыран | 
City. State, Zip. 
Phone) у. | 


I plan todo Dall DJ part D) none of the work. 
NE шш шш ш шш ш 


1 AUTOMOBILES 


Lights. Free 
Shannondale, 


WIE 
XM E 


LECTRICKAR — Convert VW's, Flats 
to Electric 50 MPH. Plans $25.00. 
Information $1.00. d Bucy, Box 
28794, Dallas, TX 7 


. Street Legal. Build 
Send $3.00 for photos, 


САЅОН New 
motor fuel. ae guide, $1.00. 
Gorm 5133 Fairhill, Philadelphia, 
PA 19120. 


ZERO.COST AUTOMOBILE OWNER- 
SHIPII Dotails FREE. Techneering, Box 
12191CZ, Norfolk, VA 23502. 


pe Blectric Ci 
to Work Free. For Plans Send 
En ‘00, Hadley. 55100 òrd Avenue, Seat- 
tle, WA 98 


MY "$500" Electric Car. Build for 
un/Profit. Information $5. ZUELCO, 
PET Dorchester Avenue, Boston, MA 


Engineer 


NEW LYI Workable 
SECRET metho: REE Information. 
Supercar, Box 98101" -L, St. Louis, МО 


HYDROGEN-ALCOHOL ^ Automobile 
Conversion and Fuel Generator plans. 
Refundable, $9.00. Merit, 2807 ‘Tyler 
Lane, Loulsville, KY 40205. 


MAKE ALCOHOL FUEL. Easy, In- 
expensive. Guaranteed. Complete In- 
formation $9.95. Fuel, Р.О. Box 886, 
Athens, AL 35611. 


SAVE MONEY . . . V-8 to V-4 
gume conversion. . imple 
Gap. FAST. Pins $5.00. ALCHAM 
ISES, Box M, Barrington, 
NH 03825. 


Good Old American Ingenuity 


QUICK AND EASY ASSEMBLY 
eee يي‎ 


This kit converts a 55 gallon drum (not supplied) 
into a high capacity woodburner. internal draft 
channel, spark proof, air tight design, allows 
safe, controlled, efficient heat while limiting 
metal temperature of drums to prevent burn 
through. Use draft control for heating large or 
small areas. Easily heat your entire home. Burns 
over 24 hours. Heavy steel kit bolts together 
quick and easy. Top drum squeezes 60% more 
BTU's from heat normally lost up chimney. Before 
you spend $500 or $600 on a wood heater, try 
the Sotz Heater Kit for under $60. Within 10 years, If 
kit cracks, warps or burns up, or if within 1 year 
the drum shows any sign of burning up, your 


money back. 


agencies. 


Instead of months. 


GAS MILEAGE tripled. 
European methods. Complete Informa- 
оп — $3.00 to Box 633, Berwyn, 
Pa'10312° 


doubled, 


PROPANE Conversion, cars, trucks - Return to 
gasoline anytime while driving. Uses ordinary 
refillable cylinders. No engine modifications. 
COMPLETELY PROVEN, TESTED - THIS 


nents. Build system yourself in two days with 
ordinary hand tools. Satisfaction ABSOLUTELY 

or money IMMEDIATELY re- 
funded. For plans, drawings, RUSHED First 
Class, send $10.00. Fleming Engineering, Dept. 
PS1, Remsen, NY 13438 


2 AUTO SUPPLIES & 
EQUIPMENT 


ALTERNATOR Generator Rebullding 
Book. Details: Hedelund Engineering, 
1505. Barkentine, Las Vegas, 


THE ALCOHOL BOOK— shows you 
how to make and use inexpensive aico- 
hol in your auto. TRW SCR. Box 
T30G SCR, Big Spring, TX 


MIRACLE CARBURETOR Vaporizes 
Gas. 100+ MPG. Drawings—Details. 
6.00. Money Back Guarantee. Carbu, 
ЁТ 1A, Hitchcock, SD 57348. 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 
Stamped Envelope for Current Specials. 
Associated Distributors, 401 Augusta 
St., Cincinnati, OH 45202. 


AUTO-TRONIC THEFT 
Cars, Trucks, Boats. Prevents 
$6.95 Money back guarantee! 
Brochure! Marion Safety Corp, 
Autumn Leaf, Trotwi OH 45426. 


GUARD— 
theft. 


зо тор VW .16bp Tecumseh con- 
version. Plans $10. Kugiermach, 309 
Grant, Holdreye, NE 68949. 


Thousands are used by the U.S. Army, U.S. Forestry 
Service, Federal, State and local government 


Leam to heat water at lowest cost, easiest, safest 
and automatically. Season/dry wood in days 


Bottom Kit: Send $34.95 (delivered U.P.S.) 
Top Kit: Send $20.95 (delivered U.P.S.) 


Send for the Sotz News. 


3 AUTO TRAILERS & 
CAMPERS 


BUILD-IT-YOURSELF - Campers - 
Trailers ~ Fifth Wheels - Motorhomes = 
Pickup Covers - Camping Trailers - 
Kits - Plans - Full Size Patterns - 
(Van Conversion Plans $5.00) - Send 
5. 00 for R-V KITS/EQUIPMENT са! 
log. GLEN-L RV'S, 9152PS Rosecrai 
Belinower, СА 90106. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 
ROTECTION For Your Motorcycle. 

14.95. J 


Easily. installed alarm. 
M Mt Bo: 


x 58, Dacono, © 
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MINI VEHICLES PLANS 
Dept. A, Chary, М.Ү, 12921 


5 AVIATION 


AIRBOAT Propellers, Hubs, Engines, 
Mounts. Catalog $2.00. Airbos 
corporated, 38 Miller А 
Worth, TX 76119. 


BOOMERANGS - INCREDIBLE 


log — Amazing designs! eran; 
Man, 312 Park, Monroe, LA 71201. 


ware and plumbing items . 
plans for a continuous feed SOLAR still 


$12.95 postpa 
J. A. DIAZ PUBLICATIONS 


ALCOHOL 
FUEL 


гей 


"MANUAL FOR THE НОМЕ AND FARM 


PRODUCTION OF ALCOHOL FUELS" 
—By S. W. Mathewson, fermentation 


“Written by an expert in clear, unaer- 
standable language, this comprehensive, 
modern manual contains ayeryining you 
need to know to produce cheap, effici 

fuel from almost any agricultural material. 


Chapters on: U. S. GOVERNMENT REG- 
ULATIONS, FUEL THEORY, MODIFYING 
ENGINES TO BURN PURE ALCOHOL, 
GASOHOL, WATER INJECTION, ECO- 
NOMIC CONSIDERATIONS, MALTING, 
MASHING, 
TION, and MUCH, 


expert 


nt 


FERMENTATION, DISTILLA- 
MUCH more... 


.PLUS ial 
id 


$3.00. 
0. Helier o Box 3093. А, 
CA 90277. 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


High performance 
ultralight plane; 40 
hour construction 
time; сотре 25 

jc 40500. Carr rh 220 
up to mph! Send 

$5.00 for info-pak to: à 


WEEDHOPPER OF UTAH, INC. 
Dept. PS12 Box 2253, Ogden, UT 84404 


5A HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmo' 
engine powered. Carries on 
Flies over land /snow /wi 


om: 
plans and booklet. $7.95. Aero- 
Box 5118PS, Clinton, NJ 


HOVERCRAFT Plans. All 8! Cat- 
alog $1.00. Universal Rovere , Box 
281, Cordova, IL 61242 


"FANTASTIC Plans, Kit Information. 
One place $9.50. Two place $10.00. 
Free information. Palmer, Box 691, 
Renton, WA 98055. 


p SURFACE SPEEDER 
Unique New Hovercraft 
Design Lawnmower En- 


pages only $7.95 Pot 


paid 
Techni 


Во 
Madison, Al. 35758 


6 ASTRONAUTICS 

ANTIGRAVITY Propulsion 
Free Brochure. Box 
Concord, NC 28025. 


Device. 
873-N, 


NEW - SUPERSONIC ROCKETSI 
FLIGHTS OVER 6 MILES MIGH, 


KITS, “Parts, азу 
to build. Cata- 
log, $1.00. Star Sj PS34, 


у: 
Box 80572, Вигпа! y. BC VSH 3X9. 


ACTUAL “FLYING SAUCER" DATA. 
$1. Cosmic Enter] 


rises; Box ni Dept 


PS; Kingston Springs, TN 3701 


tn quer uno. UFO жи pist segni mi 

electrical The BECKEN 

LABORATORY INCREMENTA MAGNETOMETER n 
lo detect a small | movement ol 


needle system [ ) with the 
signaling the presence of a UFO at a distance 
for someone to get Into position to see 


Ин 
[H 
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DECKEN LABORATORY 
WHITE OAKS RT. CARRIZOZO, NM 88301 


BOATS, INBOARD & 
OUTBOARD MOTORS 


SAILBOAT Kits - Save 


Half, Trailer- 
16’ - 


Luger, Dept. AC-7' 3800 

Y ^15, Burnsville, MN 35337. 
INRUDE 1019 Bargains . . all 
P $1.00 handling . . Scott- 
icCulloch parts 1 'ctra Marine, 
HS aaa Toad, ‘Lynbrook, NY 


- FRAME KITS - FULL SIZE 


Outboards - 
Runabouts - 
- Tunnels - 
IALITY plans for over 25 years. Easy, 
п methods especially for amateurs in- 

io ictorial instructions. 

ILDING SUPPLIES - Fastenings - 
есен. - Resins - Glues - Hardware - 


ure. 
GLEN-L MARINE 

9152 Rosecrans, Dept. SP 

Bellflower, CA 90706 


aluminum - 

outboards - jets - cruisers - Sportsfishers - 

puseboats - hydroplanes - tunnell - run- 

bouts - SAI! - Daysailers - Trailer- 

ilers - motorsailers - multihulls - ы-ы 
ES ITBUILD! 


lepoxies - polyesters - mats - cloth - C-flex 
Airex etc. CATALOGI $1.00 . (With 
s Guide $2.00) - CLAI 

B-S Aqualane, Tonawanda, New York 14150. 
ELECTRICAL 


SUPPLIES & EQUIPMENT 


NEW “TOUCH” LIGHT SWITCH. Fits 
wi 


CLASSIFIED ADS $5.00 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case, Other bold cap words, $1 per 
word extra. Bold headline or white space, $22 per line. 
CLASSIFIED-DISPLAY $280 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for November issue (on Sale October 
15) is August 30. Send orders to Mary C. Ansbro, Classified 
Adv. Mgr., Popular Science, 380 Madison Avenue, New 


York, NY 10017. 


11 DO-IT-YOURSELF 


WIND POWER BLADES 

g' DIAMETER, Three blades with 
hub $125.00. Use with 

amp alternator or generator. Sonne 

W. Sierra, Palmdale, 


TELEPHONES | UNLIMITED, 


EQUIP. 
REGI 


ODULAR. FREE CA 

w Toll Free: (800) 
In rir (800) 85 
all (800) 824-7919, Ask 


or 38 


ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metal- 
lic/Nonmetallic Items, $9.95. Details 
Free, Tropic, Box 95b, Palm Вау, FL 


ENERGY METERS, electric, gas, wa- 
ter, phone, etc. Many very frank 
survival publications. Brochure 25с. 
Consumertronics, Box 475PS, Alamo- 
gordo, NM 88310. 


PROJECTION TV . convert your 
TV to project 7 Foot picture . 


bed information 
shington Cross- 
ing. PA 18977. 


CONVERT Auto to Hydrogen ope 


tion! | Generate hydrogen fuel, 
Instructions = $20.00 RDA, 
Bok 873, Concor 8025. 


$3.00 to: Bathtubs, Box 3034, 
Role, FL 33542. 


GUARANTEED METHOD. Burglar 
proof any door lock yourself. $3.00. 
Loki, 38 Wolfie Bt. Glen Cove, NY 


LOVERS! Brew premium 
American and European beers at home. 
Great saving 


ports, 
al Street, 


Dept. PS99. New 


York, NY 10013. 


LEARN GLASS ETCHING! Uso ti 
new, easy ARMOUR ЕТСНТУ Gl 
Etching Course, Completely. iMlusteat 
including supplies plui Pattern: 
Only $10.95 Postpaid! Armour Prod. 
. PSS Hill Street, Midland Park, 
NJ 07432. 


x 
50 [53 


Channels t 


lenr" reeeption. 
„ TV Tie never betore 
gl” $7.95 Today for compi 
w formation, and РСС 
«ы tions. 
> 


PACE COAST RESEARCH 
Box 442, Altamonte Spgs., FL 32701 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Hovercraft. . . . 
Solid-State Laser. . 

Easy-to-Build Jet Engi 
Stereo-controled Laser Show. 
Methane Fuel Generator. . 
Convert Auto to Hydr 

семи Hydrogen Fuel 


2 


РРР 
888888888888 


jen/ Methane. 


MHDElectrical Generator. 
25KV Tesla Coil. 
EXCLUSIVE MONEY-BACK GUARANTEE 


CATALOG.............. $1.00 


RESEARCH & DEVELOPMENT 
Route 2, Вох 322-A 


Kannapolis, N. C. 28081 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed formi 
Such unique products as; Nightime vision de- 
Vices, super sensitive directional mikes, low 
nd high powered lasers, micro-mini-voice] 
transmitters, ultra sonic devices, super high 
voltage generators, intrusion and sensing ded 
ices, scientific personal protection items, 


GAS-A-HOL Fuel for Less than 15c 
gal. Complete Plans $10.00, informe 
0i rs Den, 750 North 

Main, Cedar City, UT 84720. 


#— LASERS UNLIMITED 


* CONSTRUCTION PLANS — with all 
parts sources 
funy atri Gun. ... 
Burning CW CO Laser 

Argon Multi-color Laser . 
Dye Tunable Color Laser 
Helium Neon Visible Red Laser 
Solid State Laser Rifle 
100 KW Nitrogen UV Laser . 
Beginners Pocket Visible Laser 
Laser Light Show Plans... 
COMPLETE ITEMIZED LIST of all ` 
laser companies with addresses, phone 
numbers, spec sheets 00 
LISTING OF BOOKS, LASER COURSES. DATA 
SHEETS, INFO PACKS, NEW DEVELOP: 
MENTS, GOV'T INFO WEAPONS, etc.. 5.00 


LASERS UNLIMITED 
Dept. L1, Box 716 


+ $15.00 
. 1000 
. 1000 
. 1000 
. 700 


Amherst, NH 03031 


Enjoy free heat & power. Send for 
energy Encyclopedia. Complete list 
of Mfg., cott, specifications, on all 
alternate sources of energy - Plus 
Booklet of Plans available for do-it- 
yore 


Mar Sne 
MA m Nashua, Mit 03060 


source, Send our com- 
catalog, including solar 
energy conversion tal 


CHIMNEY BRUSHES 


EMOVE — DANGEROU: 
CREOSOTE. GET FULL 
CHIMNEY DRAFT. KEEP IT 
SAFE! LITERATURE, PRICES. 
25c (NO STAMPS). T. 
BOX 211 
MASS. 


LANDERS CO., 
SPRINGFIELD, 
01101 


PUMP 


DRAIN + IRRIGATE 
CIRCULATE » SPRAY 


Heavy-duty rust proof ball- 

bearing pump. Stainless 

shaft. 1 HP 1200GPH 60’ high 

or 3000 GPH 25'well.5200GPH тах. 114" in. 
1"out.Belt or direct drive. Use % HP or ları 
Moneyback guarantee Add$2pateed&hnding $1 
LABAWCO Box 35. M N.J. 08! 


ROCK 'N HORSE PLAN 
Easy to make from 2x4's or 2x6’s. 
Rugged constr. for kids 1 to 4, Drill & И 
Saber Saw required. 


od check or 
Rock "М HORSE, 
P.0. 71 


“GETTING Started in Stained Glass’ 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339. 


1600 CATALOGS listed and de- 
scribed. Sources for everything Imagin- 
able, $3.00. RLOG, Box 24413E 
Oakland, Ch 04623. 


CONTEMPORARY FURNITURE PLANS 
Catalog contains over 200 Exclusive 


р! 
Вінер, IN 47401. 


OLD-FASHIONED 
ROLL-TOP DESK 


FULL-SIZE PROFESSIONAL PLANS 


At tast! Plans for 
authentic Roll Top 
Desk. Easy to use. 
#139 Double Pedestal 
Desk, 30” x 52” х 30” 
high. #140 Roll Top 
Unit adds 14” to het. 


EACH plan $7 or 
for both. Mailed Ist 
Class ppd. SATIS- 
FACTION GUARANTEED! 

FREE WITH ORDER—Catalog of 150 full-size 
plans, Early Amer., Medit., Spanish, Modern, English 
furniture. CATALOG ONLY $1.00, refundable. 


FURNITURE DESIGNS Dept. $0-99 
1425 Sherman Evanston, Illinois 60201. 


12A FOR THE HOME 


ENJOY clean water. Invest in a 
WATER WASHER? system. Free Bro- 
shure, Roth. paa, Mart, 834 Kaamos, 

ег! 0. 


AU me ME “FIRE PROTEC- 
TION, illustrated instructions $3.00. 
LEEI Dept. Henderson 
Street, Grass Valley, CA 95945. 


13 TOOLS & MACHINERY 


SMALL FOUNDRY Furnace, Suppli 
Free Literature. Pyramid Produc 

pt. M, 3736 South 7th Avenue, 
Phoenix, AZ 85041. 


BENCHTOP Milling Machine— Plans 
te its Available. Smith, 26965 
rranza, Mission Viejo, CA 92691. 


'OODCARVERS Supply Са 
0; with thumbguard $2.00. 
EE Blvd., Minneapolis, 


log— 
3056 
MN 


BANDSAW BLADES. Any Size. Free 
Pricelist. Bandsaws, 8921hy49, Sonora, 
CA 95310. 


STAINLESS STEEL wood, machine, 


tapping screws, Nuts, washers, boat 
nails. Free page price ' sheet. 
Fastening Products! lox 151B, Chel- 
tenham, PA 19012. 
15 HOME REPAIRS, 
REMODELING 
SIDING—KITS, Vinyl or Steel. You 


install. Send $1.00 for 45 page b uel. 
and siding samples. Save 


average installed price. SIDING 
DUSTRIES, P. ox 45008, Tulsa, 
OK 74135 


15A ENERGY SAVING 


EARTH SHELTERED HOMES. Energy 
efficient, low maintenance, blueprints 
available. Details free. Underground 
Homes. P.O. Box 1346-S, Portsmouth, 
OH 45662 


SLOW DOWN YOUR ELECTRIC 
METER — Perfectly legal. Send $3 
90-PS, Van 


r Box 


INSULATING WINDOWS 
CUSTOM Made Lightweight Quality 
Materials, | 2 Sq. Ft. Brochure, 
Samples. мама Corp, 8087 So. 
Dixie, Miami, FL 33156. 


SAVE 65% OF THE ENERGY LOST 
THROUGH YOUR WINDOWS! 


pear eei mca nab 


ri, 
El Paso, ТХ 79903 


15B ALTERNATE ENERGY 


HYDROGEN - Electrolysis Generator 
Borat. $10.00. L. Spicer, Lineville, IA 


$1.80(8Q. FT. Concentrating mirror 
Ше collector. Building instructions 
$5 Multi-Sun, Box 1782, Wood- 
land, CA 95695. 


PASSIVE SOLAR CATALOG. A mini- 
pedia of theory. practice, a 
E ppd. PSI, Hox 722, bavis 


ency: 
[SA 
CA 956 


TRUE or False? 50 mpg carburetors. 
Box 206-8, Berea, KY 40403. 


15 SOLAR ENERGY FOR YOU? 


CUSTOM Computer Analysis for 
your location. Write ошаш; Вох 
5583, Derwood, MD. 


inch Diameter. 
^ 3 dor $65.00. Foster, 
St. Louis, MO 63136. 
(314) 522-6667. 


WOODBURNING STOVE KIT — Air- 
це Bee heat 219007. $250 Delivered. De- 
1.0 Stoveworks, 

29480 i 


t 
Box Steamboat 


80477. 


GHUILD YOUR OWN SOLAR MEAT. 
ING” PANELS from low cost material. 
Complete plans $10, or $2 for informa- 

on. Hanley Engineering Services, 
Us Green Road, Lyons, MI 48851. 


Springs, CÓ 


POPULAR SCIENCE 


UNUSUAL Information: New! Car- 
buretors, Solar Patente, Electric Auto. 
mobiles! Much More! log! Send 
Stamp. Lindsay, Box iE , Bradley. 
IL 60915. 


WIND ELECTRIC SYSTEMS. Most 
advanced, cost effective, Residential, 
commercial. Dealerships. Information 
$2.-. International Energy Systems. 
119 E. Lucy St, Florida City, FL 
33034. 


MAKE POWER ALCOHOL FUEL. 
Information Packet Contains 128- 
Page Still Building Book, Testing Kit 
Literature, and More. $5.00. Micro- 
Tec Laboratories, Inc., Rt. 2, Box 19, 
Dept. PS-9, Logan, IA 51546. 


SAVONIUS WINDMILL SYSTEM 
Vides, Electricity! Easy Construction! 

mplete Plans $6.95. GLENVALE, Box 
БЕ Station D, Toronto, Ontario M6P 


NEIN Forced Air Wood Heat- 
er, Supplement Your Furnace or Use 


Alone. o8 Gallons Storage Tanks 100 
to 8,000 G: Write: Box 3, Rock- 
ton, TL 6107: 


"BE YOUR OWN POWER COMPANY. 


No matter where you build. Discover all 
about the revolutionary 12 volt technol- 
ogy. Even powers 120V-AC appliances. 
Send d ا‎ MR ا‎ 


And How To Do It. Enclose 
sia 95 (Calit. res. $13.73, Canada & for- 


eign $14.95) to Jim Cullen, Dept. P, 
oo 732 (9000 Spy Rock На, ) Layton- 
ville, Ca. 95454. RIMIS ce OT) a 
6186. Aliow 4-6 wks del. 


SOLAR HEATING CATALOG— 
Shows full line of solar heating 
components, includ папа Sun.Lite' 
glazing and Tubes. r all mate- 
rials from one source, by mail. Send 
$2.00 for catalog and price list. 
Solar Components Division, 
P.O. Box 237, Manchester, NH 
03105 


ENERGY BOOKS 

AT LAST! АП significant books on SOLAR 
energy AVAILABLE. BY MAIL. Also WOOD 
heating, WIND & WATER power, METH- 
ANE and more. Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 
BOOKSTORES, Dept. PS-52, 4525 Comber 
Ave., Encino, CA 91316 


16 PLANS, BLUEPRINTS 


SAVE THOUSANDS! Blueprints а; 
able: Economy home and other 
Ea жнр», ә 5%. e 
Shelbyville, "Y 40008 


19 MOTION PICTURES 


SUPER 8, Videocassettes and 16mm 
full length features and digest films in 
color and k/ white. Rock movie 
Jack Nichol: Sherlock Holmes, Bo- 
gart, Selznick, hundreds of titles. Free 
illustrated catalog. Niles, Box 1576- 


PS, South Bend, IN 46634 


21 HOBBIES / COLLECTIONS 
COLLECT Military Medals, List 506, 


Vernon. Box 387PS, Baldwin, 
11510. 
22А WOODCARVING 


Make duplicate wood carvings, 
Quickly, easily. Create art 
objects, gunstocks, figurines, 
elc. No skill needed. Great 
fun. Easy profit. Just trace 
any pattern. Write for into 


HOBBI CARVE* 


PLUS "How To" booklet 50C 


oat KURT MFG. Ae 


D amet SEWE 
Mois., MN 55413 


25 FORMULAS, PLANS, 
ETC. 


000 MONEYMAKING Formulas 
Available - Bargains! Catalog/Manufac- 
turing Secrets $2.00 (Refundable): 
GWA6, Box 193, Brookfield, WI 53005. 


HOUSE Built in 5 MINUTES. Huge 
Poster $5. Futures Conception Work- 
pop, Во 1195, Sar Juss, PR 

40. 


26 SCIENCE & CHEMISTRY 
NEGATIVE ION GENERATORS, (Fas- 


cinating detail 1. ‘Golden 
Enterprises, Box 1283- BS.’ Glendale, 
AZ 8531 

арі project‏ ج 
books, wide election. C Catalog $1.00.‏ 


Send to: Pioneer Industries, 14a Hugh- 
ey Street, Nashua, NH 03060. 
ECONOMICALLY  Priced-Apparatus, 


Chemicals. Discount Catalogue-$1.00. 
Hagenow Laboratories, Manitowoc, WI 
20. 


иә Glassware, Kits. Cata- 
log $1.00; E/N Chemical i Co. Box 748, 
San Bernadino, 


GRAVITATK arch, Associa- 
tion's, BREAKTHROUGH. $3 


fundable. 3204 Breeze, F^ ox 
18722. 

NEW 200-page 1979-80 catalog list- 
ing thousands of chemical: 1: 


and lab ا‎ ment. Send $: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, NY 14624. 


STS, Students. Table guar- 
1 formulation by 
listed. 
145B, 


6.00. 
кде, NC 2734 
FIVE LASER PLAN: 
LASER А! 


5 - $8.00 


LD 
SOLASER, (P5979) Tor 
mont, California 91711. Plans Wanted. 


AMAZING ELECTRONIC 
“~~ PRODUCTS 4~ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA - $ - 
TUNWAND-TV OISRUPTER - ENERGY PRODUCING, SU: 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC: 
AL. ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D FARTS SERVICE. INFORMATION unlimited 


CATALOG $1 Dept. РЕ, Bex 716, Amherst, NH 02021 
27 PLASTICS 
CASTOLITE pours 


like water, hard- 
ens like glass without he 

clear, colors. Embedding, coating 
bilities unlimited. for industi 


te, Dept. 
Woodstock, IL 


9K/PS, Box 391, 
60098. 
29 LOG CABIN & 


HOME BUILDING 


HEMA Dome Structures. Informa- 
tion be book $3.00. Box 953, Clinton, IA 


31 NURSERY STOCK 
GROW Ginseng! $50 
seeds, roots. Goldenseal. 
Collins. Viola, IA 52350 


32 REAL ESTATE 


OWN. CANADIAN LAND FROM 
$47.00 AN ACRE. рер, across 


'ottages, hunt- 
„investment. Free 
Estate Land, 
Lawrence Ave. W., Toronto, 
Canada M5M 3AB. (416) 789-4536. 


40 ACRE RANCHES, Sweetwater 
County. Retirement homesites. Part of 
46,000 acre working cattle ranch. 
ind phones available on some. 
ove & mineral rights. 


Buddy Butler, 
Manager., P. O. Box 175, Wamsutter, 
Wyoming 82336. (307) erie 9663. 
FREE CATALOG! All Types Propert 
Photos! (12 States.) UY Real 
Estate Agency, Inc. Bor 58 589- PS, Little 
Rock, AR 72203, 800-643-8341 


“CANADIAN Country Proj ries = 

Ок, R year. Catalogue 8 iss 

‘Tax Sale Service, Suite 404-PS. 
35 Bloor Street East, Toronto, Ontario, 
Canada M4W 185. 

BIG..FREE..FALL CATALOG! Over 
2.600 Top Values Coast to Coast! 
UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO ani 


pound. Have 
Information. 


Cata- 


CALIFORNIA. 


Acreage. Lots. $20 
down. $20 monthly. 11546 Valerio, 
North Hollywood 91605. 


FREE! Big Fall — Holiday Ca! 
log! Over 5,400 Country proj 
described, pictured! Land, arms, 


Homes, Businesses, Recreation. Retire- 
ment buys. Selected best thruout the 
U.S.! Over 700 offices, 43 states All 
Across America! Yours FREE from the 


World's Largest! STROUT REALTY, 
INC., 7 S. Dearborn, Dept. 5810, Chi- 
cago, IL 60603. 


HISTORIC Western Town in beautiful 
Southern Utah. Hunt, fish, camp year- 
round. Huge alley Fi med by moun- 
tains. Lots $695 full price, $10 down. 
Send $1 complete information. South- 
west, Box 37 (S-1), Beryl, UT 84714. 


NORTH Mississippi - The Best Of 
Fishing—Hunting Pa: 
Memphis less than 
our а Small unimproved 
farms, homes and ranches. For special 
service and personal attention call or 
write: Walter A. Utley, Broker. Missis- 
ЮРИ, Re Realty Service, ourt Square PS, 
Springs, MS 38035. Telephone: 
601-252-5200. 


GOVERNMENT LANDS - from $7.50 
Acre! “Buys e 

wide listin, 
Bi 9 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 
MOLDS Sinker Bullet Catalog $1.00 


refundable. RLM Sales, P.O. Box 69- 
itin, OR 9706: 


CAMPER'S KNIFE - ONLY beer 


Lightweight - Only 2% oz. rig n 
gti On rc spoon a” Bite 


km = Measures Only 3%" when 
closed. Satisfaction Guaranteed! Send check or M.O.| 


MILTON COMPANY 
14 Hopkins Ln, Willingboro, NJ 08046 


+ 


Моде! 
K-31 


NEW Leather Covered Knife opens t 
a sharp scissor that really cuts, 
screwdriver, bottle opener, nail file 
razor-sharp knife, Wafer thin, sli 
& ultra smart, this knife is of toj 
quality drop forged steel for durability. 
Only 2%” when closed. $2.75 plus 25 
post. & “haig. 

WESTBURY. SALES CO., Dip K 

Р.О. Box 434, Westbury, N.Y. 1590 


34 CAMPING 
EQUIPMENT & TENTS 


FREE Catalog. Everything for Cam amp 
ing, Campmor, Box 407P, Bogota, 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES mee 


Kit includes 4 adults & up to 30 ponies 
{rom pregnant male, marine salt food, live 
plant, live snail & instructions. 

Above kit with Custom Aquarium, sea horse tree, 
seashells, coral silica sand + 2 ghost shrimp $7.95, 
Large Deluxe Aquarium with all custom kit ас- 
cessories & 10 adult sea horses (2 preg. males- 
upto 60 sea horses) $12.98. Kits sent та, 
Live delivery guaranteed. vía ait mail. 
‘Sea Horses Inc. Dept. PS 99, Box 1477, Coral Gables, Fl, 33134 


COLLARS, Leashes, 
plates. Write for catalog: The 
Collar Works, Maysville, GA 30558. 


38 BIRDS & ANIMALS 


бооп Poultry Book $3.95, 
show, „weights, exhibiting 
eran 999 picture Cı 


harnesses, 


Swans, 
hobby ' supplies, ` 
Pete UnMmited, Pine River 57, 


39 EARTHWORMS, 


CRICKETS, FROGS 
FREE Literature—We Teach You To 


Raise, Sell Fishworms, Crickets, 12- 
inch African Worms, Carter Farm-12, 


Plains, GA 31780. 

42 FIELD GLASSES, 
TELESCOPES 

FREE Catalogue! Thousands | War 

surph ical „bargains. | Lenses, 

Prisms, Telescopes, Binoculars, eic. 


Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


Information on the World's 
most versatile telescope. Priced under 
$200.00. Coulter Optical, Box K2, 
Idyllwild, CA 92349. 


43  GOV'T. SURPLUS 
GOVERNMENT Surplus, Buy your 
area. How, Where. Send $2.00 SUR- 


PLUS HEADQUARTERS BUILDING, Box 
30177-PS, Washington, DC 20014. 


5 $52.40, Airplanes $75.01, 
Typewriters $6.70, Boa s $7.50, direct 
from Government. Directory and Sur- 
plus Catalog $1.00, efundable ) . 
Midwest Surplus, Box 401-PS, Dayton, 
OH 45401. 


JEEPS! $33.30! 525,000 Items! Buy 
In Your Area! How! Where! "QUARAN- 
TEED. 1979 Government Surplus Di- 
rectory’ = Including: "Buy Government 
Lands Guidi including: | "Govern- 

Lottery Guide" - $2.00 
Box 2009, Syracuse, NY 


“GOVERNMENT SURPLUS Directo- 
ry." 


Buy 250,000 items (including 
. low as 2c on dollar! Most 


SPOSAL, — 19107-FI. 
WASHINGTON, DC 20036. 


1979 SURPLUS Army, 
64 page illustrated catalog. 
Ruvel, 3037 North Clark, 
Chicago, IL 60657. 


OFFICAL USA DIRECTORY! 
37.22! 400,000 Li 


Navy store 
Send $1.00 
Dept. M9, 


UNCONDITIONALLY 
GUARANTEEDI US/Great Lakes Feder- 
a) Surplus Depository, — B-807SD 
(COPYRIGHT 


Marshfield, WI 54449. 


BODY-BUILDING, 
SELF-DEFENSE COURSES 


8 + inches in 90 days . , . 
ог refund! $4.00 complete. Westpubco, 
PO Bo* 4TTT-PSO0, Vancouver, WA 


PROFITABLE 
OCCUPATIONS 


Repair Air Condition- 
, Tools, suppli full 
instructions, Doolin, 2016 Canton, Dal- 
Паз, TX 75201. 


SURPRISE Everybody. Become No- 
Public now. We fide, у you, free. 

notary ne your 
mage, Job value, income, tance 
nationwide. Brochure: Gulf, 234 Club- 
, San Antonio, TX 78201. 


Literature——Make Big Money 
ising Fishworms and Crickets. Carter 
'arm-10, Plains, GA 31780. 


ROFITABLE PICTURE FRAMING 

COMPLETE Mitering equipment for 
rfect frames — ler $25.00. 
P "Windsor, VT 


by others, Write for tree details. 


ELECTRONIC DEVELOPMENT LAB 
Box 15606, Pinellas Park, FL 33565 


7 BOOKS & MAGAZINES 


ALCOHOL 
l Distiller - Detailed Instructions - 
ms - For Constructing Stills tor 
Producing Alcohol, $12.00 - to - Tech, 
cnt Box 404, Westhaven, 


BOOK - Monzert's Practi- 


FREE! Copies 
trade journals. 
handling. Best, 


PUBLISHERS" 


leading mail order 
Send 50c postage & 
Morroro, LA 70073. 


OVERSTOCKS. Over 
3,000 bargain books, all subjects. Free 
Catalog. Hamilton, 98-72 Clapboard, 
Danbury, CT 06810. 


HOW TO OPEN A SWISS BANK AC- 
COUNT — This book explains how 
thousands have used Swiss Banks to 
help protect their savings from in- 
flation. Send $10.00 to: Financial In- 
formation. Box 7000-321F, Redondo 
Beach, CÀ 90277. 


North 
River 


talog. 
Fox 


ials, Free 
Box' 77BJA, 
Grove, IL 60021. 


49 JOKES & NOVELTIES 


FREE World's Leading Novelty Cat- 
alog. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


51 COINS & CURRENCY 


HONG KONG DOLLAR Only 10c. 
Uncirculated cupronickel dollar. Limit 
One, (Adults Only.) Plus price lists. 
-2, Littleton, NH 


Littleton Coins, 


, GOLD PLATED Lincol 


cluding detailed coin ci 
Dominium, 1143 Broadwi 
NY 11557. 


52 STAMP COLLECTING 


PENNY Approvals! Regardless Cata- 
logue! Kloster. 4164—52nd Street, 
San Diego, CA 92105. 


FREE Worldwide packet. Penny ap- 
provals, Froelich, Box 412-B, Morton 
Grove. IL 60053. 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


50 YEARS Old, fifteen different 
United States, over fifty years old 25c 
with approvals. Jaxon, Box C11, New 
Rochelle, NY 10804. 


50 DIFFERENT U.S. Stamps. In- 
cludes 1943 Flag Stamp of Occupied 
Nations. Only 25c. Approvals included. 
Willett Company, Box 338-8. York- 
town Helghts, NY 10598. 


2,000,000 STAMPS - 150 countries 
dni Belden, Box 4149, Dearborn, 


500 DIFFERENT. Stamps for 82,00. 
Smith, 508B Brooks, College Station, 
TX 77840. 


Surprise collection sent with 
approvals, Jay, 1784 Union, San Fran- 
cisco 04123. 


U.S, „БО DIFFERENT Commemore- 
tives 25c! Approvals. Gordon Davison, 
Contoocook, NH 03229. 


PENNY Approval Regardless Cata- 
ogue. Zamora, 1 Mendez Liciaga, San 
Sebastian, Puerto Rico 00755. 


SOUVENIR Sheet Free With Approv- 
als. Lee Hoover, Box 3594, Portland, 
OR 97208. 


REE Catalog: 3,000 Different Pack- 
ots! Ullery, 1016 Meridian, Mishaw 
IN 46544. 


200 UNSORTED Worldwide stamps 
25c. Approvals. Donco, Box 24211, 
Indianapolis, IN 46224. 


AAA SELECTION of 50 beautiful 
ictorials — mostly mint — onl 
1.00. Approvals included. Karousel, 
Box 307-P, North Greece, NY 14515. 


GRAB BAG of over 100 Unassorted 


ips, only New 
I Asia, , etc. 
(Adults Only). Littleton Stamps, EX- 


, Littleton, NH 03561. 


AN Unusual U.S. Appi 
Sherman, Box 15355-P, 
PA 19111, 


55 DIFFERENT U.S. Stamps! 


roval Service, 
Philadelphia. 


Only 
10c. Includes Old Issues, Commemora- 
tives, High Values, Airmails, plus hard 
to get $1.00 stamps. (Adults Only.) 
Goliath, W-2, Bethlehem, NH 03574. 


/200 DIFFERENT Turkey,Plus Eco- 
nomical Worldwide Packet Approvals, 
$2.48. Fles, AGU, Thorvile ОН 


FREE! 


Big Bargain Catalog. New 
Edition listing | thousands „of, bar- 
gains including U.S. A. stamps, 
packets, albums Sos and wep 


| FREE! "MONEY SAVING" U.S. price 
list. Scotco, X4455-PS9, Hollywood, 
FL 33023. 


EE— 48 Pi Stamp Catalog. 
Plus monthly stamp offers by il 
Includes material for beginni 
advanced collectors. No appro 


be sent. H.E. Harris Co., Box ODM124, 
Boston, MÀ 02117 


SEND Only 10c for Nice collection 
S. Stamps including $5.00 is: 


ps. did 
included. Mystic Stamps, 
Camden, NY 13318. 


Mail 25¢ today to: 
GARCELON STAMP СО. Dept Р$9$ Calais. Maine, O61 


54 RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 
Catalog. Cornell 42178 University, 
Diego, CA 92105. 


POLICE Scanners, 
nas. Radar Detectors. 
1924, Denver, CO 80219. 

“GOVERNMENT surplus electronics, 
gadgeteers, illustrated catalog 25c. 
Meshna, Nahant, MA 01908 — 


FREE Educational Electronics Cata- 


log. Edukits Worksho} Department 
792-A, Hewlett, NY 11387. 


BUILD YOUR OWN TV CAMERA! 
"Ideal for home & business" 


EESTI Weber fw FUN э PROFIT, we 


stals. Anten- 
HPR, Box 


hate you w ta exciting held 
ot. TY catt 


bM 


Lx WIUSTRATIO CATALOG OF ЮЗ 
1305 BROADWAY SI. м. 
АТУ Research Diron cit rap sirt 


ELECTRONICS, 
STEREO, HI-FI 


UNREAL Electronics ios Cave: 
liquidations, 
, equipmen 
telephone, computer, 
ence, electrical. Amazini 
nating items unavailable. in 
anywhere! Rush $1, ETCO-004, 
762, Plattsburgh, NY 12901. 


UNIQUE SPEAKER ENCLOSURE D 
N improves sound. Plans 6^ $2.95, 
8" $3.95, 10" $3.05, 12" $4.95, 15" 
$4.95. Add 50c postage. Kits avallable. 
S.P. Co, Р.О. Box 668, Inyokern, CA 


98527." : 
RSI 


55 


Box 


Also factory assembled. 104-PAGE CATALOG $2 


56 RECORDS, TAPES, etc. 


OLDIES — 45 RPH Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197, Wampsville, NY 13163. 


OLD Radio Programs on Cassette 


40 Models! Famous Makes! 
SAVE! Direct trom Importer, 


Ў Button models too. FREE 
catalog and Importer prices. 
ACCORDION CORPORATION 

5535 (PX) Belmont Avenve. Chicago, Ill, 60641 


58 SONG WRITERS 


POEMS set 
Music Productions, 
Nashville, TN 37204. 


POEMS-Songs_ 
corded. Free 


to music. 


Nashville 
Box 


40001-PS, 


wanted. Songs re- 
Radio-TV Promotions. 


Broadway Music Productions, Вох 

7438-PS, Sarasota, FL 33518. 

60 BUSINESS 
OPPORTUNITIES 


NEW Luxury Car Without Cost! Free 
Details, Codex-B, Box 6073, Toledo, 
OH 43614. (419) 865-5657. 


I MADE $40,000.00 Year by Mi 


order! Helped ‘others m money 
Torrey. Box 318FF, Ypsilanti, Mi 


MECHANICALLY inclined individuals 
desiring High Weekly Profits [I ien 
Small Manufacturing business Withou' 
Investment write: Businesses, 92-P 
Brighton 11th, Brooklyn, NY 11235. 


- FREE Literature—Make Big Money 
Raising Fishworms and Crickets: Cart- 
er Plains, GA 31780. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic- 

t Providence, RI 02914. 


Baby Catalogs to New Mothers‏ چ 
tor Big Profts! Detalls 25e, Volz-PS,‏ 
Ypsilanti, MI 48197.‏ 

PIANO Tuning quickly. learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 

REPAIR HYDRAULIC JACKS— Tree 
details Hydraulic Parte Supply 
Shox 4157. Brownsville, ТИ 78520" 


$92.00 FROM Square Foot Plywood 


(Huge Demand). Revealing, Proof 25c 
(Refundable). Woodwins, Bridgewater. 
MA 02324. 


Money by Mail. HACO, 
NH 0306: 


BEAT the Races! Free Booklet! “Un- 
limited Lifetime Income from Thor- 
oughbreds - Harness". Elias, Box 47- 
G, Brooklyn, NY 11219. 


VENDING Machine. No selling, 
Routes earn amazing profits. Big Cata- 
logue Free. | Parkway | Corporation, 

30PSB Greenspring Drive, Timonium, 
Maryland 21093. 


FREE Mailorder Dropship Business 


Magazine! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 
MILLIONS in Mail! Free Secrets. 


Transworld-11, Box 6226. Toledo, OH 
13614. tar 


ANO Tuning learned quickly at 
Free information. Empire School, 
Box 450327, Miami 33145. 


SYNTHETIC Oil,  Incre 
Economy! Engine Lifetime! Spare Time 
Business. (800) 448- 4511. Extension 
55. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gress- 
lin Correspondence School, Box 927, 
Spencer, IA 51301. 


WIN at Football! We beat the point- 
spread an incredible 70% last 11 
years! CBS-TV called us No. 1 football 
prediction newsletter! Guaranteed win- 


в. Send 15c Stamp for Catal: Box ner! Free: game b: me record last 4 
6365, St. Louls, О 63125. years. Winners Spar rts, 5711-F 14th 
Ave., Brooklyn, NY 11219 
57 MUSICAL INSTRUMENTS Dp Den аа 
t у! 1 
ALLIED, 476 East Fordham Road, | wave ‘Caqmake money! Freel Rus 
Bronx, NY 10458. Wholesale Musical ra Em ., Studio City, 
Instruments. b 
GUITAR, Mandolin | MAKE $2,000.00 Monthly Браге 
Making Materia’ , Books, Time. башы proven enterprise. PNO 
Piano Тип Catalog. 50c. Inter- selling. No capital to start. 
1 Luthiers Supply, Вох 15444, brochure. Kashbuilder, Box 1132- РК, 
OK 74112. Indianapolis, IN 46225. 
FREE Guitar Music Catalog! Aloha | ғ 
Publishers, Box 20374-PS, Dall TX mod Box ne Pr NT] 
75220. 97321. 
MAKE 40% PROFIT SELLING 
ALFALFA Z— the vital spark combi- 


Violin Company, 
MG, 4026 W Belvedere Ave. 
more, MD 21215. 


nation for harmonious body function. 
Information write Universal Dis- 
tributing Co., 35 E. Wacker Dr., Chi- 
cago, IL 60601 


RAISE Earthworms for Us. 


Baker 
Enterprises, Box 173, Sparte, OH 
43350. 


SEPTEMBER 1979 | 1 


BE your own Boss. Your own 
metalizing business Free. We supply 
all equipment and know how. Free de- 
tails. Write: Mason, Room МС-3-1К, 
go, IL 60626. 


MAKE $15.00 hourly building c 
tom luggage/cases at home. Huge na 
tionwide demand. Fill mail orders. 
We supply materials, instructions =: = 
everything. Free details. Customcase, 
$075 De Soto Ave, Dept. X28-81, 
Woodland Hills, CA 9136 


EARN EXTRA MONEY. 


$1,000 or 


more time. Details Free. C. Jones, 
525 ines Rd. E., Memphis, TN 
38109. 


^ $88.90 TOMORROW. $353.88 next 
week. Guaranteed. Free Report. AAHIP, 
Unit 29309, Medcensta, TX 78229. 


FREE—"SOLAR МОМЕҮ-МАКІМС 
REPORT". Fantastic profits immediate- 
ly. "Solaray", 224-PS, Clarkston, WA 
99403. 

MILLIONAIRE Executive Type Mail. 
order Business! Send $2.00 for: The 
Million Dollar Opportunity, 94470 
Awamoi St., Waipahu, HI 96797. 


PLASTERCRAFT — Profitable Home 
Business, Over 1,000 molds available. 
De! Lynnette,’ 6251R Mentor Park, 

H 44060. 


the money is! 
refinish, recolor 
Quick, 


036 Montrose, Chicago 60618. 


be a TAX SULTANT 


Income unlimited in full or part time home busi- 
ness preparing tax returns in busy tax season, 
plus year-round monthly fees to $50 from busi- 
mess tax service. No bookkeeping experience 
needed. We train you at home, help you start. 
Accredited Member NHSC. Free literature. No 
salesman will call. Vet Approved. National Tax 
Training School, Monsey, 1JK, N.Y. 10952 


FREE SHOES: 


RETAIL VALUE OVER $30 


Ill show you how you 
сап earn free shoes or boots for yourself 
PLUS up to $200 a month In extra in- 
come. Show friends and neighbors how 
they ean save $15 to $20 a pair on 
high quality shoes or boots. Selling kit 
free. Write: Gordon King, Hanover Shoe, 
тпс; Dept. 2484, Hanover, Pa. 17331 


WIN BIG OIL MONEY 


PLUS TAX BENEFITS 
The U. $. Government sach month sponsors 
Ў "ео oi lam drowing. If you ae 
g 21 and ө citizen you can compris with 
"NEC e tor this fore and. 

A 625. (Tax Deductibe) fea could 
ЩЧ] sring you se muah s 578,000 immed 
i шү plus future peymana. Write 
Dept.15 or call toll free 
8001628.0060, Ext. 321. 


MAKE a Milion in Small Town 
U.S.A. Send $5.00 check or money 
order to Debonair Press, P.O. Box 
1214, Englewood, CO 80110, for my 
booklet on Real Estate acquisition. 


BIG profits manufacturing | mi 
storage cabinets. Incredible demand! 
Ordinary tools, materials. Long's Cabi- 
neta, „ Box 864-59, Phoenix, Oregon 


TAKE Catalog Orders. We dropship 
2500 Best-selling speciality products. 
Lowest below-wholesale prices. Imme- 
diate delivery. Spectacular home busi- 
ness opportunity. Free Book, SMC, 
6061 Soto Ave. Dept. 28-81, 
Woodland Hills, CA 91365. 


CHOOSE $100.00 daily wholesaling 
programs. Free brochures! Allrishteo, 
ох 91309-X9, Cleveland, ОН 44101. 


IMPORT - Export opportunity. Prof- 
itable world-wide mail order business 
from home without capital or travel 
abroad. We ship plan for no risk exam- 
ination. Experience unnecessary. Free 
report. Mellinger, Dept. 52699, Wood- 
land Hills, CA 91367. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning seller. 
Exceptional margin. Distributors 
wanted. Northwest Electric, Ave. 180, 


ll, SD 57301. ганча 
“CHIMNEY SWEEP NEWS." Pro- 
ublication. SNEWS, Вох 


Albany, OR 97321. 


EARN $700 to $900 A WEEK! 

NO Experience Needed. Wood and 
Mirror Wall Designs. Send $24.95 
Complete Training, Course. Маё Co., 
Box 372 Deerfield, FL 33441. 


Any Message in 
. Send for FREE DETAILS. 
BUMPER—PRESS 
P.O. Box 22791 (LL) 
pa, Fla. 33822 


MONEYMAKING 
OPPORTUNITIES 


LEARN The 
Junk Batteries. 
small investment. Apex Engineering, 
554, Bolsa Road, Atascadero, CA 


61 


MAKE $16.50 hourly. Produce rubber 
stamps. Equipment, know-how fur- 
nished. Free particulars. Write: Roberts. 
Room RC-3-IK, 1512 Jarvis, Chicago, 
IL 60626. 


$50.00 HOUR Possible! Make, Sell 
Removable Roller Skates for Shoes. 
Easy complete instructions $5.00. 
йын, Box 7029-21, Riverside, CA 


BE YOUR OWN BOSS. Get 5 issues 
of Opportunity Magazine Free! Discover 
hundreds of spare time, part time, 
weekend income opportunities without 
investment. Write: Opportunity, Dept. 
360, 6 N. Michigan, Chicago 60602. 


RARE Opportunity to Make Mone; 
with timely Hurley Water System. Sell 
to Millions concerned over drinking 
water. Have others sell for you. Write: 
Hurley Chicago Company, 3170 Sheri- 
dan Road, Chicago 60657. 


MAKE BIG MONEY in Jewelry . . . 
full or spare time. Free information. 
Nasco, 310-BJC Lincoln Avenue, Fox 
River Grove, IL 60021. 


TO 556% Profit! Mailorder Book 
Selling! Waxbom, 1518-P Luray, Pitts- 
burgh, PA 15239 


YOUR NAME SENT TO ALL ADVER- 
TISERS, MONEYMAKING OPPORTU- 
NITIES, BUSINESS OPPORTUNITIES, 
THIS ISSUE. Send $2.50, McNelly, 315 
Benton, Edwardsville, IL 62025. 


ELECTRONIC 
SSEMBLY BUSINESS 


‘Start home, spare time, Investment, комей» or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals. Unusual business opportunity, 


FREE: Complete illustrated literatura. 
Ld BARTA, Box 2485W 


186 


POPULAR SCIENCE 


NEW good income plans free. Home- 
craft, 2350 W47N, Denver, CO 80211. 
ERASE DEBTS with little-known 
law: CREATE wealth!! FREE report, 


Blueprints, #59, Box 900, Bronx. NY 
10471. 


MAKE TOP MONEY IN 
M), STAINED GLASS 


Jj Learn at home in your spare ti 
Program includes your book of com 
pletely illustrated lessons — all profes 
Sonal tools, many interesting projects 
and more. All this «s included in 
ك‎ ош sei study program, Every 
hing needed to start you on your 
way 10 success FREE INFO 
REGINA CAREERS LTD. Pub, Dept. PSG-99 
33 E. Main St. Round Lake Park, Il. 60073 

FIRE YOUR BOSS! 
World-renowned PhD scientist & 
business analyst is teaching radica 
ly effective approach to genuine in- 
dependent wealth. TI new discov- 
ery is drawing international atten- 
tion because anyone easily begins 


OILFIELD JOBS: 
Gulf of Mexico, Overseas. $300 - 
$3,000/week. Many jobs require no 
experience. For application and infor. 
mation send $4 to Earl Murphy, Oil 
field Consultants, 123 Carlin, Lafay- 
ette, LÀ 70501. 


AIRLINE/AVIATION EMPLOYMENT 
OPPORTUNITIES. Join the most ex- 
citing occupation in the world. Pilots, 
Flight Attendants, Ground Personnel 
Ticket Agents all positions. Free World 
Travel! Directory of all airline com- 
panies. Act Now send $9.00 to Gulf- 
Stream Airlines, 4 Clark St., Danbury, 
CT 06810. M/C & Visa welcome. 


62A HELP WANTED 


PARTTIME piece work, Webster, 
America's foremost dictionary com| y 
needs home workers to update local 
mailing lists. All ages, experience un- 
necessary. Send name, address, phone 
number to Webster, 175 Fifth Ave. 
Suite 1101-CN, New York, NY 10010. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists. 60-15 Wood- 
side Avenue, Woodside, NY 11377. 


64A PROFESSIONAL 


ACCREDITED 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, Ph.Ds. Free Re- 
vi ing detalle, Counseling. Box 389- 
SP9, tin, CÀ 92680. 


66 AGENTS WANTED 


GET Cash Commission with Each 


Order from Friends, Neighbors, for 
America's Finest Shoes. Essy! Profit- 
able! No Experience Needed! Selling 
Outfit Free! Mason Shoes, K-492, 


Chippewa Falls, WI 54729. iral. 


SPARE TIME CASH. Sell Famous 
Hanover Shoes. Samples, sales kit free. 
No experience needed. No age limit. 
Big Commissions. Hanover Shoe, Dept. 
2485, Hanover, PA 17331. 


e 
69A LOTTERIES 
M 


OW ALL AMERICA can play Ci 
di newest money game. De 
Mailottario, (2PS), 346 Forman, Toi 
onto, Canada M4S 287. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors. Publicity, adverti: 
ing, beautiful books. All subjects in: 
vited. Send for fact-filled booklet and 
free manuscript. report. Carlton Pre 
Dept. PSU, 84 Fifth Avenue, 
York 10011. 


ARTS & CRAFTS 


PROUD OF YOUR ACCOMPLISH. 
MENTS, talents, handiwork, skill: 
bies? Get FREE published recognition. 
Free details. Achievers Internationi 
Box 902-PS9, Tustin, CA 92680. 


— 


714 REPRODUCTION 
MOLDS 


س 

OLD Time Miniature Soldier Molds, 

Free Catalog. Castings, 43 Turnbull, 
Highland Park, IL 60035. 


RUBBER, Fiberglass molds for orna- 
mental concrete (birdbaths, planters 
etc.). Over 900 to choose from. Free 
information. SASE. Plycrete Mold, Elk 
Rapids, MI 49629. 


72 EDUCATION & 
INSTRUCTION 


HIGH School at home, no classes. 
Diploma awarded, low cost. Informa- 
tion Free, call toll free anytime 1- 
800-621-5809 (Illinois 800-972- 
5858) or write American School, Dept. 
30847, 850 E. 58th St., Chicago, IL 


parttime w/ no investment capital. | 60637: 
or free information before you see 
iar the TY Tae Short ACHIEVE: | „амону. ESE RF Кыйды: CA 
5 ouisiana NE, Suite | 92805. d х à 
513, Dept SF, Albuq., NM 87110. ЮВ: 
ӨН эы ge Т" Management 
me Study. Bartending Training, 
62 EMPLOYMENT эт m Fernando Rond, Glendale, 
ELECTRONICS Degree (BSET) by 
Jobst Free transportation! Guidebook, | correspondence. Grantham | College. 
listings $2.00. Austco, Box 4116-Е, | 2500, La Cienega, Los Angeles, CA 
Hayward, CA 94540. Luo e | BUS 
OVERSEAS . . . $15,000-$50,000+. DEGREES, Thesis Method. Brochure, 
Free Information! "Employment, Box | $1. North, Box 3388, Tulsa, OK 
29217-Fl. Indianapolis, IN 46229. 14101. 


FREE Lifetime Ordination, Become 
Chaplain, Missionary Evangelist, Bish- 
t Be 744-PS, McKeesport, РА 


WELDING TRAINING. Basic and Ad- 
vanced for Major з — Arc 
(Stick). MIG, TIG, Gas, Pipe all 
processes. A non-profit school. Accred- 
ited member NATTS. Approved Ohio 
70-12-0064 НТ. Write for school 
bulletin and course schedule. HOBART 
SCHOOL OF WELDING TECHNOLOGY, 
Box 79, Troy, OH 4537 


LEARI 
New Method! 
Autosuggestion, 
WA 98507. 


EARN, Extension Degrees іп, Ho- 
moeopathy, Radionics, jotanic Medi 
cine, Naturopathy, Philosophy,  Psy-| 
chology, etc. School Founded 1961. 
Prospectus $1.00. Airmailed, Secretary 
PA/PS, Brantridge Forest „School 
Highfeld, Danehill Sussex, 
RH17 TEX. 


LEARN Dowsing, Radionics, Radies 
thesia and Е.5.Р, Subjects. Free Ilus- 
trated atalog, Courses and Equipment, 
(Airmailed 2.00.) Established 30 
Years; Bruce Copen, Highfield. Dane- 
hill, Sussex, England RH17 TEX. 


LEARN Auctioneering. VA Approved, 
Free Catalog, Col. Gordon E. Taylor, 
Reisch World Wide College of Auction- 
eering, Inc., P.O. Box 949, Dept. 3, 
Mason City, IA 50401. 


ELECTRONICS. Teach Yourself at 
Home. Fast, Inexpensive, Easy. Send 
$1 for Complete Course Outline. Tech- 
nology Training Institute, Box 3254ps, 
Culver City, CA 90230. 


LEARN Pi | Portrait Painti: 
Easy, New Method. Earn Big Money. 
Free Details. Polin, P. O. Box 295 S, 
Gatlinburg, TN 37738. 


COLLEGE Students! Improve your 
grades. Send $1.00 for 356-page, 
Collegiate research papers catalog. 
10,250 available. Research Assistance, 


England 


Box 25918-Q, Los Angeles, CA 90025. 
(213) 477-8226. = 
ЕСС 1st СІ cense? Sample 


tests, Elements 1/2/3. $3.50 - News- 
Art, 4477 Mentone, #205, San Diei 
CA 92107 

COLLEGE Degree? Why not? Ph.D. 
Master, Bachelor. Independent study, 
Elysion College, Box 909, San Ysidro, 
Calif. 92173. 


UNIVERSITY DEGREES! No Classes. 
Fast, Economical, Accredited. FREE 
Revealing Details. Success, Box 
12500-S9, Columbus, OH 43212. 


COLLEGE DEGREES BY MAIL. Get 


„ Masters, Ph.Ds, the easy 
low cost, without attending 
any classes at all! Free revealing 


details, Counseling, Box 389-PS9, Tus- 
tin, CA 92680. 


FCC LICENSE, ist & 2nd Class. 
Electronics Career courses by maii 
GI. Bill, FREE School Catalog and In. 
formation. School rep will try to call 
Write Cleveland Institute of Electron. 
ics, Inc. (CIE), Dept. WPS-51, 177€ 
East | iT ‘Street, Cleveland, ОР 


-GAS TURBINES. Train in your own 
home, in your spare timetheory, con- 
struction, service, repair, all systems Jet- 
Gas Turbines. Multifuel power units for 
generators, aircraft, trains, buses, ships, 
etc. Write for complete details. 

AMERICAN JET SCHOOL 


Dept. 122C Darby, Montana 59829 


INSTANT MEMORY 


new to b 
А short, simple method of acquiring a powerful 
memory. No memorization, по Keywords. Release your 
Bette menon. Leam "how y rente, 
forget. vat 
rc eet Send fx ee Infomation o: | 


HIGH SCHOOL y 


The American School has been 
T helping adults FINISH HIGH SCHOOL 
1 AT HOME in sparetime, by correspon- 
1 dence for almost 80 years. DIPLOMA 
1 AWARDED . . . see if wo can help you. 
1 American School, Dept. 10969 

| 850 East 58th St Chicago, IL 60637 

1 Name. 
1 Address. 
1 City/State. 
E Sones À—— 
== NO FINANCE CHARGES == 


oS‏ ص 


FORGET FORGETTING! 


People world-wide have authentic photo- 
graphic recall & literally RE-EXPERIENCE 
childhood scenes (documented) using newest 
memory discoveries of long-famous (TIME, 
NEWSWEEK, etc.) professor. PhD test ratings 
(Stanford, Yale, Georgetown-trained scien- 
tist, book reviewer: "far surpasses other 
mefhods" ''memory gains 200%+ in 2 
weeks.” For free facts (before you forget): 
ACHIEVEMENT, Suite 5135, 
2500 Louisiana N.E. Albuquerque, NM 87110 


73 CARTOONING, 
SIGN PAINTING 


CARTOON for, money! ! Free 
Book: Success, Box 885B, Dearvorn, 
MI 4812 


MODERN Cartooning taught by mail. 
Write ter free brochure. Cartoonerami 
Box 2 B. Branford, CT 06405. 
Free Cata- 
Centertown, 


IN Sign Painting - 
Kaufmann Supply, 
023. 


76 DETECTIVES 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, certif- 
icate, future. Professional тыц 
Training School, Dept. P.O. Box 
1890, San Pedro, CA 50198: 


IGERPRINTING - excitini 
tific . Home study course teaches 
everything. Certificate on completion. 
Many openings; prepare now. Profes- 
investigators Training School, 
P.O. Box 1890, San Pedro, 


cien- 


77 LOANS BY MAIL 


SIQNATURE , LOANS BY MAIL— 
0 $10,000. Confidential fast 
ох 


service. мү ial 
502-X, Richmond, тл 2 
BORROW 
MBG-PS99, 
OH 44870. 


BORROW FROM HOME 
ANY amount, any р 

30 days, Competitive т rate: 
can earn unlimited 
Money Agent. No exper 
hours, Ni tional i Ni tin NS 
every way possible, No, ionic в! 
Details: Financia 


Resources, 
3204. 


Details! 
"апав У, 


В, Free 
dor S Venice, 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd. G-100, Mt. 
Vernon, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


— Printing 


PRINT YOUR OWN 


94 FOR INVENTORS 


ECONOMICALLY! Free 
Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


REGISTERED PATENT ATTORNEY. 
Applicatlons and Searches. Mail Ser- 
vice. Free Preliminary Review. 
392, Millwood, NY 10546. 


NONPROFIT foundation helps inven: 
tors. Widest range of 
recording forms. Free e' 
lated Inventors Foundation, 


PATENT IT 
details. N. 


Presses. Type, Supplies Direct From | Iowa, Colorado Springs, CÓ 80909 
Oy, Sen Ж ESL MES PATENT LAWYER Serves Inventors 
MEA, cr cee? Company; DS by Mall. Box 405, Medneld, МА 
SIMPLE-X _ PROFESSIONAL DESIGN SERVICES: 
PRESSES. Hydraulic Operated. Electr four pen. Tore Develomment And 
cally Heated. Sizes 5^x8^. ^x Prototype Models. For information 
Do kis e Starting Outfits Ordes for | write: DESIGN RESOURCES, 2309 W. 
Presses. Supplies Shipped Day Re. | 170th St., Torrance, CA 90504 
ceived.’ Send $2.00, for Catalog and LEARN how to offer your invention 
Brochure, Custom Manufacturers, Box | for sale or license. Free Booklet Out- 
211-PS, Springheld, MO 65801. lines procedures, royalty rates, re- 


87 TOBACCO, PIPES, 


CIGARS 


CUSTOM BLEND 
PIPE TOBACCO 


The world's finest tobaccos custom blended for 
the ultimate smoking pleasure. Write for free catalog. 
Sampler Pak of 5 unique blends, $1.25 ppd. 


GREEN RIVER TOBACCO co. 
Owensboro, KY 42301 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH IMMEDIATELY for 
Old Gold. Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spee: 
tacles. Free Information. Rose In 
tes, 29-Y East Madison, Chicago, IL 
60602. Established 1934. 


BORROW $25,000 "overnight. 
indefinitely! Write: Si 
hio Box 28263-Fl, Indiai 


RROW $25,000 Interest-free!! . . 


indefini rt: Ex- 
ecutive-PS-9, uth, GA 
30136, 
78 

BEERMAKERS, Free 
Catalog, Recipe. Finest Ingredients, 
Equipment, Service. 8 Вох 7848, 


ENCYCLOPE! 

MAKING, supplies, equipment, in- 
gredients. Vynox Industries, Вох 
57498 ا‎ NY 14 

WINEMAKERS - a ee 
nustrated catalog, of, gup 
plex, P.O. Box 12276H, Minneapolis, 
MN 55412. 


INEMAKERS—BEERMAKERS Free 
alog. Fast Service, Large Selection. 
Fries" Box 7850-N. independence, MO 


79 BUY IT WHOLESALE 


REPLACEMENT PARTS for Chainsaw, 
Motorcycle, Snowmobile, Small En- 
gines. Wholesale prices, 48 hour ship- 
ment. Free Catalo: anufacturer's 
Box 157P& Dorchester, Wl 


BARGAINS Below Whole- 
Малу Егее! Кы. Ушан "m" 

f Lots . Single 
*'piee details, Worldwide Bar- 
paners, Box 730-B, Holland, MI 


та Jewelry priced 130% below 
ice. Catalog, $1.00 (refund- 
able). Anka-PS, 95 Washington, West 
Warwick. RI 02893. 


80 ADVERTISING 
AGENCIES & SERVICES 


EXPERT Assistance, for mailorder, 
advertisers. Ratebook leading newspa- 
pers, saasina, $1.00. Chicago Adver- 
E Agency, 8-ES Jackson, Chicago 


GOLD 
For free 
345 5. Gli 


- Silver - Platinum Wanted. 
formation write: Wilmots, 
ell, Orange, CA 92666. 


в! IG GOLD - STERLING! Scrap - 
Unusables. Free Information. Relmet, 
50-PS9 Margin, Si MA 01970. 


HIGHEST CASH for Gold, эте. 
Gold Teeth, Rings, Diamonds; Watch 
Silver, Platinum. Mail Articles Today. 
Free ‘gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 157, Chicago 606 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


Tools, Materials. Free Catalogs. North 
American, Вох 77-ВЈ, Fox River 
Grove, IL 60 
90 GIFTS 

FREE Gift Ca! . Box 
130, Ryder ath St., 


St. St 
Brooklyn, NY 11234. 


91 OF INTEREST TO ALL 


BE ORDAINED minister. $5.00: 
mm Church. Rt. 2, Goodlettsville, TN 


а self~ 
„ Stamped long envelope to: 
DMMA/NY, 6 East 43rd Street, New 
York, NY 10017. 


SAVE TO 90*, WEEKLY ON GRO- 
cemesi TOUARANTEEDI Information: 
Rush self addressed stamped envelope 
plus 25c! Martens Ent., 1046 С: 


wood Ct, Rm 7PS1,' Oshkosh, WI 
54901 
92 MODELS—SHIPS, 


CARS, PLANES, ROCKETS 


oret 96-page 
Model Kits, Doll House 
ow-To-Do-It Books, 


FREE! 
Catalog of Si 
БЕДИ Rie 


Plans, Construction M erials, Tools, 
Engines, Motors, Fittings. Write Nowi 
James Bliss &' Compa Dept. PS, 


Route 128, Dedham, MA 02026. 


uirements. Kessler Sales Corporation, 
х 79-FI, Fremont, ОН 43420. 


Inventions, New Products 
innovative manufacturers. 
assistance vailable to 
Infringement is what we 
Write for Kit-PS, 
Pitts- 


individuals. 
want CT USA 
IMI, 701 Smithfield Street, 
burgh, PA 15222. 


INVENTORS—INNOVATORS 


Manufacturers desperately need inven- 
tions and new product ideas which have 
commercial sales potential. We can help 
you to SUCCESSFULLY sell your invention 
FREE information, instructions and list of 
INTERESTED manufacturers. 


G.T. Brandon & Associates. 
17925 Sky Park Circle, Suite G 
Irvine, Calif. 92714 


NO FEES! ... OF ANY KIND... AT ANY TIME! 


95 INVENTIONS WANTED 


MANUFACTURER SEEKING INVEN- 
TIONS. ADVANTEK INTERNATION: 
1100 17th NW. WASHINGT! 
20036. 


INVENTORS: Free information on 
offering your invention for sale. Kess- 
ler Sales ун. C-79-IW, Fre- 
mont, OH 43 

CASH for 


UCTS. Reputal апуб A 
P.O. Box 289, Lowell, MI 49331. 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO шиг 
Disclosure protection. Cash or куйи ки 

manufacturers seeking new ideas. free infor 
Maon on how to promet your 10008, S al or Wile 


American Inventors Corp. 
West брі MA 01089 (419) 737-5378 
A Foe Based Service 


96 PATENTS FOR SALE 


ELECTRICAL. CABI STRII 
Patented Pand tol. Strips a 
NM, UF, and Pi neimostat 
Terminations stepped d seconds. No 
damaged wire tton "inquiries only. 
Everett Knuth, 814 16th Ave, МЕ, 
Rochester, Minhesota 55901. 


100 WANTED TO BUY 


$4 PER Lb. For Scrap Carbide: Stel- 
lite $3. Larry Poley, (616) 979-4075, 


UICKSILVER, platinum, _ silver, 
gold! Ores analyzed. Mercury Terminal, 
Norwood, MA 02062. 


GOLD, Silver, Platinum! Free infor- 
mation! American Metals, Box 30009- 
PS, Charleston, SC 29407, 


102 TREASURE FINDERS, 
METAL DETECTORS 


gold nug- 
mary oes 
vice. Free oe Gardiner, 4729L N. 

Ts Ave., Phoenix, AZ 85013. 


FIND old coins, jewelry. 
m New patent Bios volutioni 


105 MISCELLANEOUS 


MAGNETS All Types, Special — 20 
di bar, or 2 S 


ILNUT - BLACK GOLD 


tree imphlet 
explaining. how to determine value of 
timber. Includes free „10g 


e m cd how to 
to sell. Send $5.00 to: dim yells, "82 
s How: MI 4 


EE BOOK. Prophet or E 
Before Christ. Megiddo Mission, 
58, 481 ‘Thurston Road, Rochester, 1 


106 PERSONAL 


BECOME An Ordained Minister. Free 
ministerial credeni als | legalize Vez 
right to the tle. 
Church of Gospel "Minist hs РЫ 
Skyhill Court, Chula Vista, СА 92010. 


INVESTIGATORS. Latest Electronic 
Aids, Write: Clifton, Box 220-Е. 
Miami, FL 33168. 


ORDINATIONS! 
tails, CC, 
Follette, TN 57166. 


ADVANCED TITLES/DEGREES Min- 
isters, Honora other Ser- 
vices ble. Omnidenominational. 
Treo Details. Acquarian Church. 432- 
PS шш тео Beach, СА 90254. 


DIPLOMAS WITHOUT 
CLASSES. Accredited Degrees by Mall. 
Free Details. PACS, Box 33428, Seat- 
tle, WA 9813: 


en Profits 


Men, Women! De- 
it’ Hemlock, La 


Ten- 


GAMBI 
fold! Revolutionary bet calculator also 
figures odds, 
ktree 
330. 


ayons, parlays, Details: 
Publications, , Во 
Glen Burnie, MD 2 


MESSIA! 


overcomer. 


М INTERNATI 
AL, 5828 ШЧ Drive, Ft. Worth, TX 
16119. 


A COMING Whirlwind to 
earth! Free Information! Writ 
PS, Jefferson City, MO 65102. 


CERTIFICATES, Documents 
kinds) Guaranteed! Authentic! cates 
logue 25c: LTD Documents, Box 3910- 
59, New Hyde k, NY 11040. 
эше 
VT EVEA INCOME IN ¢ WIEKE 


107 HEARING AIDS 
HUGE SAVINGS. Eliminate dealer 
Batteries whole- 

Lloyds-PSC, 


Tw NIRE. AID CATALOG— 
Mail! Write | "MON- 


—by 
EYSAVERS," "9530PS- 9, Langdon, Se- 
pulveda, СА 91343. 


HEARING AIDS 
-* v, PRICE CATALOG FREE! 


sale, am 


he AINSI Nevis Finest. 
ypes. Buy 
to HALF! No. salesmen. Sold by 


Sold 
AIR MAIL on HOME TRIAL. FREE 
Catalog. Write: 


SEPTEMBER 1979 | 1 


Popular 


901 Car-Stereo Information AFS Kriket's ster- 
ео guide explains how speakers work, which 
features to look for, and how to position units in 
а car, truck, van, or RV. Forty pages of easy-to- 
understand text with illustrations. $1.25 


902 Auto Cooling System Manual Complete 
cooling-system manual, useful to the novice 
and the experienced do-it-yourselfer, illustrates 
how to change belts and hoses. From Alert Au- 
tomotive. $1.50 


903 Automatic Garage Door Opéner Basic in- 
stallation puide for the do-it-yourselfer shows 
the ease of installing a Genie Automatic Garage 
Door Opener System by Alliance Mfg. Free 


904 Decorative Finishing Ideas Rub 'n Buff 
decorator finishes are described in six-page bro- 
chure from American Art Clay Co. Discover your 
skills in home decorating and crafts using these 
durable, lustrous finishes. Free 


905 High Fuel Bills? Do-it-yourself Therm-o- 
matic flue damper helps you save up to 30 per- 
cent of fuel costs. Fits most gas or oil furnaces. 
Information available from American Energy 
Corp. Free 


906 Window and Gliding Door Answer 
Book Twenty-four-page booklet answers your 
questions on window pl Bang, energy, and re- 
modeling. Full description and application pho- 
А of beautiful Andersen wood and vinyl- 
sheathed windows and gliding doors. Free 


907 Window Hardware Catalog from Blaine 
Window Hardware features hard-to-find re- 
[ше parts for casement, awning, double- 

ung, horizontal-sliding, and jalousie windows; 
all types of doors; and mobile homes/recre- 
ational vehicles. Includes weatherstripping and 
security information. $2.50 


908 Canadian Mist Whisk: Interesting step- 
by-step description of how Canadian Mist Whis- 
key is produced—beginning with procurin 
the finest grains available, through double-distil- 
lation, риге and bottling—is fully illus- 
trated in pamphlet from Brown-Forman. Free 


909 Browns оог Equipment Browning 


catalog of 156 pages shows complete line of 
sporing arms, archery, fishing rods, boots, 
clothing, and golf equipment. Free 


910 Decorator Stairways Twelve-page catalog 
features numerous stairway styles to comple- 
ment traditional, contemporary, or colonial de- 
cor. Components in red oak or natural birch can 
be painted or stained. From C-E Morgan. 10¢ 


ѕсепсе information 


911 Camillus Knife o Information on 
pocket and hunting knives, photos and descrip- 
tions of Camillus’ most popular knives, plus tips 
on dressing deer and Birds, filleting fish, and 
much more, are given in 36-page catalog. $1 


912 How to Choose and Care for Pocket and 
Hunting Knives Informative booklet from Case 
covers types of knives, what to look for in selec- 
ting knives, how to care for them, plus various 
tips on pocket knives. 25€ 


913 Telescopes and Telephoto Lenses Celes- 
tron 32-page catalog contains complete color 
photographs of its telescopes, telephoto lenses, 
and accessories for the hobbyist and amateur 
astronomer. Dramatic telephotos and specs are 
included. $2 


914 Roofing Shingles Colors, styles, and avail- 

ability of the Celotex line of roofing shingles are 

aus in catalog; description and specs, too. 
ree 


915 Snowmobili Twelve-page booklet gives 
proper snowmobile riding technique, explains 
safety precautions, and provides a maintenance 
checklist, information on proper clothing, and a 
wind-chill chart. Free 


916 Sonic Sentry Il Vehicle Alarm Delta Prod- 
ucts alarm adapts to 12-volt negative ground in 
auto, truck, or boat, and will pulsate horn or si- 
ren for 55 seconds before automatically reset- 
ting. Brochure describes it. Free 


917 Evinrude Motors Catalog Preview the 
newest developments in outboard motors in 
beautiful color settings—with complete fea- 
E specifications, and lable accessories. 
ree 


918 Fibre Glass Catalog and How-To Book- 
let Fibre Glass-Evercoat's i 
complete line of repair and mı 
rials and describes methods of using them. 50€ 


919 Patios, Fences, Greenhouses Do-it-your- 
self projects using fiberglass panels are avail- 
able from Filon. Each plan contains step-by-step 
details and a complete bill of materials for pa- 
Р carports, fencing, and home greenhouses. 


920 Travel Trailer Insurance ers 
Guide You get practical, no-nonsense advice 
on buying travel trailer insurance, as well as de- 
tails on Foremost Insurance Company's easy- 
to-read Sportsman Travel Trailer Policy. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


921 Energy-Saving Caulk Siliconized acrylic la- 
tex Caulk-in-Colors in six new shades matches 
the к siding colors in today's market. The 
silicone additive results in greater adhesion and 
longer life. More information about this durable, 
easy-to-clean-up caulk is available from H.B. 
Fuller. Free 


922 Keep the Warm Inside Glidden's latex va- 

r-barrier primer-sealer paint, Insul-Aid, helps 
БЕ moisture inside the home and safeguard 
insulation. 25€ 


$23 Garden Tractors and Attachments Color 
catalog of Gravely tractors and attachments 
shows two- and four-wheel lawn and garden 
tractors. Free 


924 Stainless-Steel Garbage Disposers Free 
yourself from garbage chores with a disposer in 
your sink. Booklet from In-Sink-Erator shows 
eight models of stainless-steel disposers with 
reversing action, detergent shield, and other 
features. Free 


Jacuzzi Spa Equipment Eight pages de- 
scribe Jacuzzi Hydro-Air Fittings, which intro- 
duce an air-and-heated-water mixture into a 
spa; they also describe the complete line of Ja- 
cuzzi spa packages. 25€ 


926 The Art of Heating with Wood Illustrated 
64-page guide discusses qualities of cast iron; 
installation, firing, and care of wood stoves; 
how to select wood and cut trees; specs for 
Jgtul line; and more. $1 


927 Sirens and Horns Earspliter catalog 

shows all types of horns for cars, boats, trucks, 

campers, motorcycles, vans, pes factori 

e and homes. From Kolin Industri 
ree 


928 Schober Electronic Organ Kits Twenty- 
four-page catalog describes the five Schober 
Electronic Organ kits, $650 to $3391. No special 
skills needed. Free 


929 Recreational Vehicles Shasta, one of the 
oldest and most respected names in recreation- 
al vehicles, offers a color brochure of its travel 
trailers, mini-motor homes, fifth wheels, and 
vans. Free 


930 Play Olympic Golf Whisperi 
and Country Club in Rancho Sante 
fers a new playing range concept 
your shot-making. Free 
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“Extras” 


make TURTLE EXTRA car wax 
extra long lasting. 


TURTLE EXTRA car wax is 
the longest lasting car wax 
Turtle Wax has ever made. 
Extra ingredients make 
a difference. 
TURTLE EXTRA 


car wax isa 


SiicoNE | combination of 
(ЕХ) imported and 
domestic waxes, 
WAXES polymers and 
silicones that give 
M your car's finish 
extra shine, 
POLYMERS 


extra protection. 


©1979 by Turtle Wax Inc. 


We put in s; 


from South America va эор high gloss. 


We put in costly waxes from 
Europe for a long lasting shine. 
We put in "space age" 
polymers that actually lock-on 


to a car's finish for extra protection. 


We put in not one but 
two amino functional 
silicones. Silicones that are 
regarded as the most advanced 
shine and durability agents 

in the automotive industry. 


ТЕД HARI SHELL 
CAR WAX 


BORA HARD SHELL CAR WAX 


TURTLE EXTRA car 
wax is 100% Guaranteed. 
If, in your opinion, TURTLE 
EXTRA car wax does not out- 
shine, outlast, or outperform 
any car wax, liquid or paste, 
return unused portion to 


Turtle Wax for 100% refund. 


$2.00 Refund Offer. 
Look for special refund offer 
on TURTLE EXTRA car 
wax packages. In liquid or 
new soft paste. 


